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ANALYSES OF SEDIMENT SAMPLES FOR U.S. ARMY CORPS OF ENGINEERS 
SEATTLE HARBOR NAVIGATION PROJECT OPERATIONS AND MAINTENANCE 

SAMPLING AND TESTING OF DUWAMISH RIVER SEDIMENTS

Sin-Lam Chan, Michael H. Schiewe, Donald W. Brown 
Northwest and Alaska Fisheries Center 

2725 Montiake Boulevard East 
Seattle, Washington 98112 draft

INTRODUCTION
Sediment samples were collected in the Duwamish Waterway during April 

1985 and tested to determine suitability for disposal at the open-water 

disposal site at Four-Mile Rock in Elliott Bay. Selected sediment 

characteristics were determined and concentrations of organic pollutants 

and six metals were measured. Sediment toxicity was assessed using amphipod 

(Rhepoxynius abronius) bioassays and bacterial bioluminescence (Microtox) 

assays.

METHODS 

Samplinq
Twenty sediment core samples were collected April 15-19, 1985 at 

stations 251-275 in the Duwamish River ^Figure 1, Table 1) using a vibracore ' 

sampler with clear plastic sample tubes. Reference sediment was collected 

in Sequim Bay by Battelle Northwest Marine Laboratory using a O.l-m^ modified 

Van Veen grab sampler. The sampling in the Duwamish River was conducted by 

Battelle under separate contract with the US Army Corps of Engineers (COE). 

Sediment was also collected in Bowman Bay (West Beach, Whidbey Island) by 

National Marine Fisheries Service personnel for use as a reference sediment 

in biological assays. After sampling, only glass, stainless steel, aluminum, 

or Teflon were allowed to contact the sediment to be analyzed for organic 

chemicals. These materials were rinsed with CH2CI2 and air dried prior to use.



To represent sediments as they would be dredged, each core was divided 

into 4' lengths. Each 4' length of a core was treated as a separate sample 

and was emptied into a stainless steel container and thoroughly mited.

Four 1 quart containers of each sediment sample were collected and stored 

at 4-C on Shipboard. At the end of each day the samples were transferred 

to the laboratory and stored at 4"C. The sampling contractor (Battelle) 

collected a sample of each mixed core for sulfide analysis and submitted 

them to a testing laboratory. Also, two 4-oz bottles of each sample were 

frozen for possible future chemical analysis.

The samples were composited according to the scheme supplied by the 

COE as follows:

Composite sample 
number_____

Cl ,
C2
C3
C4
C5

r ^ J C7
C8
C9

Core
sample numbers

1, 3
2, 4, 5, 6 (below top 4') 
6 (upper 4')
7, 9, 11
8, 10, 12. 13 

HTTrSTlb
17. 18. 19

^0^
Sequim Bay

Equal volumes of each of the samples to be composited were placed in a 

stainless steel container and thoroughly mixed. Portions of each composite 

were taken for the following analyses: sulfides; As, Cd, Cu, Pb, Hg, and

Zn; oil and grease; grain size distribution; total organic carbon; total 

solids and total volatile solids; organic chemicals; and bioassays. Four 

quarts of each composite were used for the amphipod bioassays and the 

remainder stored at 4«»C for 30 days. Two 4-oz bottles of each composite 

sample were stored at -20°C for organic chemical analyses; two additional 

bottles of each composite sample were stored for any additional analyses.
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Procedures for Chemical and Physical Analyses 

Except for analyses for organic compounds, chemical and physical analyses 

were conducted using procedures described in EPA Technical Report EPA/CE-81-1, 

Total Extractable Hydrocarbons (Oil and Grease)

Sediment was mixed with anhydrous magnesium sulfate and extracted with 

freon. The freon containing the extractable organic material was analyzed 

by infrared spectrophotometry in accordance with the instrument's operating 

manual.
Grain-Size Analysis

Grain-size analyses were performed to estimate percent distribution for 

gravel, sand, silt and clay. Approximately 25 g wet sample were sieved 

through 2-mm and 62-um screens. Material retained on the screens was dried 

at 100“C for 24 h and weighed to give "percentage of" gravel and sand, 

respectively. Material that passed the 62 urn screens was submitted for 

pipet analysis to determine silt and clay.

Total Solids (TS) and Volatile Solids (VS)

For determining TS and VS, evaporating dishes were prepared by ignition 

for 60 min at >_550°C and cooling in a desiccator. The dishes were weighed 

to the nearest 10 mg and stored in a desiccator until needed. 25-50 g of 

sediment were placed in a prepared evaporating dish and weighed to the 

nearest 10 mg. The dishes were placed in an oven at 103°C overnight. The 

dishes were cooled in an individual desiccator containing fresh desiccant 

and subsequently weighed and the results used to determine % water and TS.

Volatile solids and ash were determined by igniting the residue from 

the TS analysis in an electric muffle furnace at 550“C for 60 minutes. The 

residue and dish were cooled in a desiccator and reweighed and results used 

to calculate VS and percent ash.



Analysis of Trace Metals in Sediments

Sediment subsamples were taken from the wel1-homogenized samples.

Subsamples were removed with a spatula and placed into acid-cleaned borosilicate 

jars and digested in HNO3.

Most metals (Pb, Cu, Cd, As and Zn) were measured using graphite furnace 

atomic absorption (AA) spectroscopy. Mercury was measured using the cold- 

vapor absorption technique. The quantitation limits, based on twice the 

standard deviation of triplicate samples near the detection limit were 

0.01 ug/g dry weight for mercury, and 0.1 ug/g for Pb, Cu, Cd, As, and Zn.

Reagent blanks were analyzed with every set of 20 samples or fewer.
The concentrations in the blanks were <_ to the detection limit (Table 5).

The AA was calibrated by the method of standard additions according to the 

manufacturer s instructions. A calibration curve was prepared each day.

All samples were analyzed under conditions which gave a response in the 

linear range. A standard in the linear range was analyzed with every ten 

samples. Dilutions were prepared from commercially available (1000 mg/L)

AA standards.

Precision and accuracy of the laboratory methods were demonstrated prior to 

analyzing samples. National Research Council of Canada (NRCC) estuarine 

sediment reference material was analyzed with each set of 20 or fewer 

samples to check the accuracy of the analysis. Sample Cl was submitted as 

a blind duplicate to determine precision. All quality control data are 

part of this report.

Analysis of Organic Compounds in Sediment

Samples were analyzed for the compounds listed in Table 2 by the 

procedures set forth in NOAA Technical Memorandum NMFS F/NWC 64 (MacLeod

et al. 1984) with slight modification. The procedure is briefly described 

below.



Ten grams of wet sediment were mixed with Na2S04 and extracted with 

dichloromethane. Hexachlorobutadiene, endosulfans, endrin, and hexachloro- 

cyclohexanes were analyzed in a portion of the totaf extract by gas 

chromatography {GC)-electron capture detection (ECD). The remaining extract 

was chromatographed using silica-alumina chromatography and Sephadex LH-20 

column chromatography. Samples were analyzed using capillary column GC 

with flame ionization (FID) and ECD for quantitation, and mass spectrometer 

(MS) detector for confirming identities. Phthalates were quantitated using 

GC/MS.

Quality control measures for analyzing organic compounds are summarized 

here and in Appendix I. Internal standards were added at the beginning 

of sample preparation to calculate the concentrations of the analytes, and 

in the last step prior to GC analysis to calculate the recovery of the 

above internal standards. The gas chromatograph was routinely calibrated 

to confirm that responses remained consistent throughout sample analyses. 

This was accomplished by analyzing a standard solution 3 times before 

analyzing samples and after every 4 or fewer samples. With few exceptions 

the responses for each compound were within ^ 5%. Standard solutions have 

been prepared in duplicate and the concentrations for each compound was 

shown to be reproducible to within _+ 5%.

The tables in Appendix II show previous results of analyses of samples 

of our reference sediment for aromatic and chlorinated compounds, for 

laboratory blanks (LB), and laboratory blanks with added standards (LBAS). 

The detection limits for aromatic hydrocarbons was about 6 ng/g and for 

pesticides about 1 ng/g (Appendix II, Tables 1 and 2). Each of three 

chemists analyzed 3 samples of a reference sediment, 1 LB and 1 LBAS or a 

second reference sediment. The recovery of internal standards for each



sample was commonly > 50% and the results were reproducible to + 25% (or 

better) for the entire sample preparation and instrumental analysis. The 

analytes were not detected in the LB and the added analyte standards were 

generally recovered at about 100%. The relative standard deviation (or 

coefficient of variation) for each PAH for each chemist was generally 

<_+25%. The same parameter among the three chemists generally was <_ +25%.

All data from analyses of samples, blanks, reference materials, replicates, 

are included in this report.

Biological Assays
Amphipod Bioassavs

Static, ten-day amphipod (Rhepoxynius abronius) lethality bioassays 

of fresh and aged sediments were conducted using the protocol of Swartz 

et al. (1985). Assays of fresh sediments were conducted as required by 

the EPA interim criteria for disposal of dredged sediments at the Four-Mile 

Rock open-water disposal site. Testing of aged sediments was undertaken at 

the request of COE to evaluate possible changes in the toxicity of dredged 

spoils occurring after placement in an open water disposal site.

Amphipods were collected at West Beach (Bowmans Bay) on Whidbey Island, 

Washington. Prior to testing, the amphipods were acclimated for at least 

72 hrs to 15°C seawater (26-2sVoo salinity) and examined microscopically to 

confirm taxonomic identity and allow removal of those showing physical 

damage from collection. Test sediments were stored at 4°C and assayed 

within 10 days of collection.

Bioassays were conducted in 1-L glass beakers containing 175 mL sediment 

to create a 2 cm-deep layer. Before testing, the interstitial salinity of 

each sediment was detennined and, since all were > 25°/.,, no procedural 

adjustment was necessary. Beakers were then filled with 775 mL of charcoal-



and particulate (3um)-filtered seawater (salinity 26-28°/oo), covered with 

watchglasses and placed in a IS^C waterbath. Seawater overlying the sediments 

was aerated without disturbing the surface sediment. Twenty-four hour 
lighting was maintained to discourage amphipod emergence from the sediment.

For each sediment sample tested, 20 amphipods were placed in each of 6 

replicate beakers. Five beakers were not disturbed during the 10-day exposure 

period and used to evaluate survival. The sixth beaker was used for daily 

measurement of seawater pH and dissolved oxygen concentrations, and measurement 
of starting and ending sediment-interstitial water. Eh, salinity and pH.

For each sediment tested, an additional 6 beakers were prepared with 

175 ml sediment and placed in a covered, ambient temperature (10-12°C) 

seawater bath for aging. Each beaker was provided with flowing seawater at 

a rate of 3 L/hr without disturbing or resuspending the sediment. After 

35 days the beakers were transferred to a 15°C waterbath and static, 10 day 

amphipod bioassays were conducted as described above.

At the completion of each bioassay, the proportion of surviving amphipods 

was determined in each beaker. Differences in survival among the treatment 

groups was statistically evaluated using analysis of variance <AN0VA) and 

the Newman-Keul multiple comparison test.

Bacterial Bioluminescence (Microtox) Assay

Bacterial bioluminescence assays were conducted on organic extracts 

of fresh and aged (35 days in flowing seawater) sediments as described by 

Schiewe et al. (1985). Briefly, standardized dichloromethane extracts of 

each test sediment were prepared as outlined abovesee chemistry section) 

and transferred (solvent-exchanged) to 100% ethanol. The extracts were 

stored at -20“C until tested.



For determination of EC50S (the concentration of extract causing a 50% 

reduction in light emitted), 4 concentrations of extract and a saline blank 

were tested in duplicate. All dilutions were prepared in a saline solution 

containing 2% NaCl in charcoal-filtered, double-distilled water. To begin 

testing, equal volumes of diluted extracts (or saline) and suspensions of 

the bioTuminescent bacterium Photobacterium phosphoreum were mixed and 

placed in a temperature-controlled incubation block at 15°C. Working 

solutions of test bacteria were prepared daily by reconstituting a lyophilized 

suspension of bacteria (Microtox reagent, Beckman Instruments, Carlsbad, CA) 

in sterile, charcoal-filtered, double-distilled water. Bioluminescence was 

monitored at a wavelength of 491 nm at 0-time and after 5, 15 and 30 min of 

exposure using a Model 2055 Microtox Toxicity Analyzer (Beckman Instruments). 

For each sediment extract tested, a parallel solvent-only assay was run to 

allow adjustment of results for the contribution of the ethanol carrier.

Estimates of the EC50S were calculated using linear regression analyses. 

The percent inhibition of light emitted at each test concentration and time 

point were converted to a gamma value which has been defined as the ratio 

of light lost to li-ght remaining. The gamma values were normalized for 

natural decline in light production over time and adjusted for the contribution 

of the solvent vehicle. The natural log gamma was regressed on the natural 

log of extract concentration and the EC50 was calculated from the regression 

equation. A mathematical procedure based on Fieller's Theorem was used to 

calculate a 95% confidence interval for each estimate of the EC50.

RESULTS
Physical Tests and Chemical Analyses

The concentrations of sulfides in the individual core samples ranged 

from 38 to 620 ug/g wet weight (Table 3). Particle size distribution data



for the composite sediment samples are included in Table 4. Sediments Cl,

C2, and C4 were characterized by a high proportion of sand, while sediments

C3, C5, C6, C7, C8 and C9 contained a high percentage of silt and clay. The

concentrations of metals, sulfides and selected physical characteristics 

for the composited sediment samples are shown in Table 5. Sediments C3, C5,

C6, C7, C8 and C9 were characterized by relatively high levels of As, Cu

and sulfides. Concentrations were highest in C8. Concentrations of oil and

grease, and the remaining metals analyzed were also highest in C8.

Quality control (QC) for metals analyses included results from laboratory 

blanks (BL) and sediment analysis with and without added standards (spiked 

samples) (Table 6). The recoveries for As, Cd, Cu, Pb and Zn ranged from 

75 to 115% and the maximum variation was + 20% of the mean. The concentrations 

of Cd and Cu measured in the BCSS-1 reference sediments and As, Cd and Cu in 

MESS-1 were within the 95% tolerance levels (Table 7). The concentrations 

of As, Pb, Zn and Cr in BCSS-1 and of Pb, Zn and Cr in MESS-1 were slightly 

outside the 95% tolerance level. If desired, the data in Table 6 can be 

used to correct the concentrations of metals listed in Table 4 for analytical 

bias.

The guidelines for quality assurance for these sediment analyses included 

(a) the recovery of internal standards added to each sample should be >^50% 

with reproducibility of +25% or better; (b) analytes should not be present 

in laboratory blank samples at or above the limits of detection tgenerally 

5 ng/g for AHs and 1 ng/g for CHs); (c) standards added to laboratory 

blanks and analyzed as a sample would be recovered at ^50% with reproducibility 

of +25% or better; and (d) the concentrations of AHs and CHs determined for 

a reference sediment should be >^50% of the stated value with reproducibility 

of +25% or better.



The concentrations of organic chemicals and corresponding QA data, are 

included in Tables 8-22. The concentrations of AHs and CHs in laboratory 

blanks (LB), laboratory blanks with added standards (LBAS), and reference 

sediment and the recovery of internal standards were generally within 

acceptable limits (Tables 8 and 16). The detection limits for AHs were 

generally <2 ppb and for CHs generally <0.5.

The concentrations of AHs in Cl and C2 were similar to those in C9,
(Sequim Bay), whereas AH concentrations in C3, C4, C5, C6, C7 were somewhat 

higher than in C9 (Tables 8 and 9). The highest concentrations of AHs were 

measured in C8. The concentrations of PCBs were relatively low in Cl through 

C7, but somewhat higher than the Sequim Bay sediment (2.7 ppb). The 

concentrations were highest in C8 (3900 ppb. Tables 9, 10). Chlorinated 

pesticides were generally not detected (detection limits were generally 

less than 1 ppb). The main exceptions were the concentrations of o,p-DDT 

and p,p-DDT in C7, (42 and 22 ppb, respectively. Tables 11, 12).

The concentrations of phthalates, except bis(2-ethylhexyl)phthalate 

(DEHP), were generally <20 ppb (Tables 14-16). The concentrations of DEHP 

in the Duwamish samples ranged from 120 ppb to 2800 ppb compared to 100 ppb 

in the Sequim samples and 33 and 35 ppb in the 2 blank samples. The higher 

concentrations of DEHP in the Duwamish sediments may have been due, in part, 

to phthalates from the plastic pipe used for sample collection.

The concentrations of the other compounds listed in the Four-Mile Rock 

Interim Criteria are included in Tables 17-19. Most of these chemicals 

were not detected. Limits of detection were generally <10 ppb. Dichlorobenzenes 

were present in the laboratory blank samples at concentrations ranging from 

6.7 to 25 ppb , therefore, a concentration of >40 ppb was adopted as a real 

value (approximately two times the concentration in the blanks). This 40 ppb



value was exceeded in sample C2 (94 ppb), possibly due in part to laboratory 

contamination. Hexachlorobutadiene (HCBD), endosulfans, endrin, and 

hexachlorocyclohexanes were not detected (detection limits were generally 

<2 ppb. Tables 20-22).

Amphipod Bioassays

The results of 10-day amphipod bioassays of fresh and aged Duwamish 

Waterway sediments are summarized in Table 23. Selected physical properties 

of the sediments and their interstitial water (i.e., pH, salinity, mean Eh) 

are shown in Appendices III and IV. Dissolved oxygen concentrations were 

above 8 mg/L during all bioassays.

Amphipod survival in the fresh sediments ranged from a high of 96% in 

Duwamish Waterway sediments Cl and C2, to a low of 39% in Duwamish Waterway 

sediment C8. Survival was significantly different (lower, P=0.05) in 

Duwamish Waterway sediments C6, C7, C8, and the Sequim Bay fine-grain 

control sediment when compared to that in the Bowman Bay control sediment. 

Moreover, amphipod survival in sediments C6, C7, and C8 was significantly 

different (lower, P=0.05) than that in the Sequim Bay sediment.

In contrast to the differential survival observed in amphipod bioassays 

of fresh sediments, no significant differences were observed in survival of 

amphipods exposed to any of the aged sediments. Percent survival ranged from 

a high of 97% to a low of 85%; 94% survival was observed in the aged Bowman 

Bay native sediment.

Bacterial Bioluminescence Bioassays

Results of bacterial bioluminescence assays of organic extracts of 

fresh and aged sediments are summarized in Table 24. The estimated 15 min 

EC50S of extracts of the Duwamish Waterway sediments ranged from 0.06 to 

0.45 uL/mL, and were all significantly different (P=0.05) than theextract



of Bownan Bay sediment (EC50 = 3.29 uL/mL). Despite this narrow range of 

toxicities among the extracts of Duwamish Waterway sediment, statistical 

analyses (Spearman Rank Correlation) indicated a significant association 

between 15-min EC50S and the sum of the measured aromatic hydrocarbons 

(rs=0.862, P=0.02).

The estimated 15-min EC50S of extracts prepared from aged sediments 

ranged from a low of 0.04 uL/mL for sediment C-8 to a high of 0.61 uL/mL for 

sediment C2. Extracts of sediments Cl, C2 and the Bowman Bay sediment all 

showed a decline in toxicity after aging, while extracts of sediments C4, C5 

and C6 showed increased toxicity. As was the case with extracts of fresh 

sediments, the extracts of the aged Duwamish Waterway sediments were all 

significantly (P=0.05) more toxic than the extract of aged Bowman Bay 

control sediment.

DISCUSSION
Chemistry

The concentrations of chemicals in Duwamish Waterway sediments Cl 

through C7 were generally below the criteria set for disposal of dredged 

materials at Four-Mile Rock. In contrast, the concentrations of most 

organic chemicals and metals in C8 exceeded these criteria. Exceptions 

were the concentrations of arsenic which exceeded the criteria by about 6% 

and 18% in sediments C5 and C7, respectively. However, the As concentration 

in Sequim Bay sediment (C9) exceeded the criteria by about 30%. It should 

be noted that different analytical methods could give rise to considerable 

differences in results of As analysis. The criteria are based on data 

from another laboratory and most likely the analytical methods used for As 

were not the same as that used for these samples. The concentrations for 

As in reference materials analyzed with these samples (Table 7) were 31%



and 4% higher than the published mean concentration. The concentration of 

DDT in C7 (29 ppb) exceeded the criteria (8 ppb). It should be noted that 

29 ppb for DDT, a chemical generally regarded as having similar toxicity to 

PCBs, is a relatively low concentration and may not be environmentally 

significant.

Amphipod Bioassavs

Results of amphipod bioassays indicated three of the eight Duwamish 

Waterway sediments (C6, C7 and C8) and the Sequim Bay sediment were significantly 

more toxic than the Bowman Bay native control sediment. Since a high 

proportion of clay and silt are known to adversely affect amphipod survival 
(Swartz et al. 1985), the fine-grain nature of all of these sediments probably 

contributed to the observed toxicity. However, sediments C6, C7 and C8 were 

also significantly more toxic than the Sequim Bay sediment. Thus grain size 

alone does not appear to account for all the toxicity of the Duwamish 

Waterway sediments, and other factors (e.g., concentrations of chemical 

contaminants, sulfides) must be considered.

An interesting finding of these studies was the apparent reduction in 

toxicity which occurred when the Duwamish Waterway sediments were aged in 

flowing seawater for 35 days and then retested in amphipod bioassays. This 

reduced toxicity may, however, be an artifact of the test methodology.

During aging, a thin (ca. 2 mm) crust of reddish-brown material formed at 

the sediment-seawater interface, probably as a result of the activities of 

chemotrophic bacteria. When amphipods were introduced into the beakers at 

the start of bioassays, they tended to remain on the sediment crust and 

rarely burrowed beneath the surface. This modified burial behavior greatly 

reduced sediment-amphipod contact and may alone explain the increased survival. 

These results suggest the limited usefulness of this method of laboratory



aging as a means of predicting possible changes in sediment toxicity in the 

environment and further research is needed.

Bacterial Bioluminescence Bioassays

The results of bacterial bioluminescence assays of organic extracts 

indicated significantly greater toxicity associated with each of the Duwamish 

Waterway sediments when compared to Bowman Bay reference sediment. Moreover, 

differences in toxicity among Duwamish Waterway sediments were significantly 

correlated with the concentrations of aromatic hydrocarbons.

The greater toxicity of Duwamish Waterway sediments compared to Bowman 

Bay sediment was also supported by bioluminescence assays of aged sediments. 

All extracts of Duwamish Waterway sediments were significantly more toxic 

than tnat of the Bowman Bay sediment. Noteworthy were the apparent changes 

in toxicity produced by the aging process; however, additional data, including 

chemical analyses, would be needed to judge the significance of these changes.

CONCLUSIONS
Results of chemical analyses and amphipod bioassays indicate Duwamish 

Waterway sediment Cl, C2, C3, C4 and C5 met the criteria for disposal at 

the Four-Mile Rock disposal site. In contrast, sediment C8 exceeded the 

disposal criteria based on both high levels of chemical contaminants and 

significant mortality in amphipod bioassays. Sediments C6 and C7, while 

containing concentrations of chemical contaminants generally lower than 

the disposal criteria, produced significant mortality in amphipod 

bioassays. Results of bacterial bioluminescence (Microtox) analyses also 

suggested sediments C6, C7 and C8, as well as C3 and C5, were toxic.
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STUDY P90JECT AREA LOCATION

S E A'T T L E

Rgurel Sediment Sampling Station Locations for Dredged Material 
Characterization.



(

locations In t.e Dowa™,sn Waterway and tde co^positin,

Station

274 + 50

275 +00

273 + 00

273 + 50

272 + 00
6 upper 271 + 50
6 bottom 271 + 50

270 + 00

269 + 00

268 + 00

266 + 00

265 + 00

263 + 00

261 + 00

258 + 50

257 + 00

255 + 00

254 + 00

252 + 50

251 + 00

60 + 00

Sequim Bay

^ CL = Center line

' Offset Length of 
core from 
surface

Sediment 
type 

in 1984
70' East 4* sand
70* West 4* sand
70* East 4* sand
70* West 6* sand
70* West 6* sand
70* East 4* sand
70* East 4*-8* sand
40* West 6* sand
40* East 5* silt & sand
40* West 6* sand
40* East 6* silt & sand
40* West 6* sand

aa 4* silt St sand
CL 4* silt St sand
CL 5* silt
CL 4* silt
CL 3* silt
CL 5* silt
CL 5* silt
CL 4* silt

75* East 5* silt

Composite
No.

1

2

1

2

2

3 

2

4

5

4

5

4

5

5

6 

6 

6

8

9



Table 2. Organic chemicals to be analyzed In Duwamish sediments and clams from bioaccumulation studies.

Column 1

naphthalene
acenaphthylene
2-methylnaphthalene
1-methylnaphthalene
biphenyl
2,6-dimethylnaphthalene
acenaphthene
fluorene
phenanthrene
anthracene
1 -melhy Iphenanthrene 
dlmethylphenanthrene 
fluoranthene 
pyrene
benz(a]anthracene
chrysene
benzotbjfluoranthene 
benzodcjfluoranthene 
benzole Jpyrene 
benzo[a]pyrene 
perylene
Indenof 1,2,3-cdJ pyrene
dibenz(a.h)anthracene
benzo(ghi]perylene

hexachlorobenzene 
lindane (gamme-6HC) 
heptachlor 
aldrin
heptachlorepoxide
alpha-chlordane
trans-nonachlor
dieldrin
mirex
04)'-0DE
P4J-ODE
04)'-DDD
P4»‘-0DD
04>'-00T
PJJ-ODT
dichlorobiphenyls (b)
Irichloroblphenyls
letrachlorobiphenyls
pentachloroblphenyls
hexechlorobiphenyls
heptachlorobiphenyls
octachlorobiphenyls
nonachlorobiphenyls ^

dimethyl phthalate 
diethyl phthalate 
di-n-butyl phthalate 
di-n-octyl phthalate 
n-butyl benzyl phthalate 
bis (2-ethylhexyl)phthalate

Column 2

alpha hexachlorocyclohexane 
beta hexachlorocyclohexane 
delta hexachlorocyclohexane 
bis (2-chloroethyl) ether 
N-ni tr osodi -n-propy lamine 
nitrobenzene 
trimethylcyclohexenone 
bis (2-chloroethoxy) methane 
2,6-dinitrotoluene 
2.4-dinltrotoluene
1.2- diphenylhydrazine 
azobenzene 
benzidine
3.3'-dlchlorobenzldlne
1.2- dichlorobenzene
1.3- dichlorobenzene
1.4- dichlorobenzene 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl ether 
endrin
isophorone
alpha-endosulfan
beta-endosulfan
toxaphene

' fI ” -ssociaw wilt, th. QA <1.1.11.^ i„ Ih.

f““■ *"*"*’■

b Th. c(mcCTIr.tlons of the MMOoel chlorloeteO Woheovls con be ntoeo to olve o concentrelloo or tout raib.



Table 3. Concentrations of sulfides In Individual sediment samples.

sulfide
(ug/g wet weight)

A

station 1 38
station 2 140
station 3 210
station 4 240
station 5 93
station 7 360
station 8 450
station 9 150
station 10 270
station 11 280
station 12 370
station 14 270
station 16 440
station 19 320
station D-6 230
station D-13 370
station D-15 250
station D-17 330
station D-18 540
station D-20 620
station D-6 lower 83
station D-6 upper 300



Table 4. Particle size distribution (R, by weight).

C 1

class

gravel
very coarse sand 
coarse sand 
medium sand 
fine sand 
very fine sand 
coarse silt 
medium silt - clay

a Submitted as a blind duplicate.

microns Phi (0)

>2000 > -1 4.1 1.7 4.5 5.7 6.4
2000-850 -1 to+0.2 10.6 10.0 14.1 4.8 2.2
850-500 +0.2 to + 1 26.1 42.6 30.7 7.9 11.9
500-250 +1 to +2 36.8 21.8 29.8 11.8 37.0
250-125 +2 to +3 7.3 8.5 8.6 18.8 16.8
125-62 +3 to +4 2.0 2.0 2.4 13.9 9.1
62-45 +4 to 4.7 < 1.0 < 1.0 < 1.0 2.6 2.9

< 45 < 4.7 13.1 13.4 9.9 34.5 13.7



Tabled, (cont.)

class microns Phi (0)

gravel
very coarse sand 
coarse sand 
medium sand 
fine sand 
very fine sand 
coarse silt 
medium sill - clay

>2000 
2000-850 
850-500 
500-250 
250-125 
125-62 
62-45 

< 45

> -1
-1 lo +0.2 
+0.2 to + 1 
+1 to +2 
+2 lo +3 
+3 to +4 
+4 lo 4.7 

< 4.7

2.9 
< 1.0
2.5
12.4
16.8
19.7
3.4

42.3

< 1.0 
< 1.0
1.2

10.3
25.8
17.8
5.0

39.9

< 1.0 
< 1.0 
< 1.0
7.0

21.5
17.7
4.6

49.2

5.1
< 1.0 
< 1.0 
< 1.0
2.1
5.2
2.8

84.8

< 1.0 
< 1.0 
< 1.0
4.0
6.0
16.7 
4.5

68.8



T.bl, 5, Concentration, of metal, and aomde, and aelected phyalcal characteriatlc, for aadiment aamole, (dry weight).

C 1
4/19/85

C I
4/19/85

C2
4/19/85

C3
4/19/85

C4
4/19/85

oil and grease (ug/g) 

sulfide (ug/g) 

total organic carbon («) 

total solids (^) 

total volatile solids («) 

arsenic (ug/g) 

cadmium (ug/g) 

copper (ug/g) 

lead (ug/g) 

zinc (ug/g) 

mercury (ug/g)

a Submitted as a blind duplicate.
b The bracket (]) indicates data from duplicate analysis of one sample digest.

280 190-ib
210-^ 260 1600 150

63 150 70 310 170
0.36 0.42 0.63 3.5 2.8
76 75- 176- * 74 50 63

2.6 2.5- 1
2.5- * 3.1 11 7.2

8.6 8.7 12 17 14
0.13 0.13 0.15 0.45 0.26

14 15 16 32 22
9.4 7.8 8.9 20 14
57 58 57 91 71

0.01 0.01 0.01 0.04 0.02



Table 5. (coni.)

C5
4/19/85

C6
4/19/85

C7
4/19/85

C8
4/19/85

C9
4/19/85

blank
analysis

oil and grease (ug/g) 

sulfide (ug/g) 

total organic carbon (71) 

total solids (72) 

total volatile solids (fl) 

arsenic (ug/g) 

cadmium (ug/g) 

copper(ug/g) 

lead (ug/g)

2inc (ug/g) 

mercury (ug/g)

The bracket (J) Indicates data from duplicate analysis of one sample digest.

blank
analysis

120 170 360 3000 < 150 - -
190-, a 
220-1 390 360 960 410 - -
2.1 2.3 1.8 2.2 1.4 - -
56-1
56-J 54 60 50 37 - -
8,2-|8.lJ 8.2 8.1 8.7 7.6 - -
18 17 18-1

oo_1
34 22 < 0.005 < 0.005

0.42 0.35 LJ
 1

3.1 0.64 0.0002 0.0002
32 32 35 -|35 J 120 35 < 0.02 < 0.02
17 17 25-1

22 -J 160 12 0.003 0.004
84 79 87-1

92 -1 270 93 0.14 0.16
0.04 0.07 0.05 “1 

0.05-A 0.42 < 0.03 - -



Table 6. Recovery of metals from sediments with added standards (samples spiked to give 0.'4 mg/L in final solution).

composite C-8

theoretical measured
concentration concentration in spiked concentration In spiked 

sample wt. spiked sample wt. In sample solution sample solution sample solution
(g) (g) (mg/I) (mg/I) (mg/I)

X recovery

arsenic 2.0461 2.1438 0.27 0.68 0.78 114.7

cadmium 2.0461 2.1430 0.0041 0.4041 0.37 92.5

copper 2.0461 2.1438 0.47 0.89 0.86 96.6

lead 2.0461 2.1438 0.24 0.65 0.68 104.6

zinc 2.0461 2.1438 1.80 2.28 2.13 93.4

a marine sediment

arsenic 2.1353 2.0207 0.45 0.83 0.62 74.7

cadmium 2.1353 2.0207 0.0241-1 a
0.0228J

0.422 0.364 86.3

copper 2.1353 2.0207 0.76 1.12 1.13 100.9

lead 2.1353 2.0207 0.24 0.63 0.54 85.7

zinc 2.1353 2.0207 1.25 1.58 1.57 99.4

a The bracket (D) indicates data from duplicate analysis of one sample digest.



Table 7. Concentrations of nnetals In standard reference materials ”

metal

BCSS-1 
certified value 

(95X tolerance level)
BCSS-1
analyzed

MESS-1 
certified value 

(95R tolerance level)
arsenic (ug/g) 

cadmium (ug/g) 

copper (ug/g) 

lead (ug/g) 

zinc (ug/g) 

chromium (ug/g)

MESS-I 
analyzed

11.1 ± 1.4 

.25 ± 0.04 

18.5 ±2.7 

22.7 ±3.4 

119.± 12. 

•123± 14

14-|b
154

3
I6.9J 

I6.9II

0.29-
0.29.
16.8'

17.3
16.9
846
86.9 J 
93.8-1
95.5J

10.6 ± 1.2 

.59 ±0.10 

25.1 ±3.8 

34.0 ±6.1 

191.± 17. 

71.± 11.

10.1
11.9
0.47
0.51
22.8
23.5 
20.1
20.6 
161. 
156. 
57. 
56.

I materials,
b The bracket Q) indicates a duplicate Instrumental analysis of a sample digest.



Tubl. 8. Cor,«„lr,lio.s or.romallc hybrocrbons In s.dlm.nl s.mnles, ng/9 (ppb) dry weljM.’’'

C I
47-227

C I 
47-231

naphthalene
2-methylnaphthaIene
1-melhylnaphlhaIane
biphenyl
2.6-dlmethylnaphthalene
acenaphthylene -d
acenaphthene
fluorene
phenanthrene
anthracene
1-methyIphenanthrene
fluoranthene
pyrene
benziajanthraccne
chrysene
benzofluoranthenes-e 
benzoleIpyrene 
benzola Jpyrene 
perylene
Indenol 1,2,3-cdlpyrene -f 
dibenzia.hlanthracene 
benzolghilperylene -f

recovery of naphtha)ene-d0 
recovery of acenaphthene-dlO 
recovery of perylene-dl2

sample weight, g 
dry weight

<
<
<

2.6
5.5
5.1 
1.8
3.5 
1.9 
1.9 
1.7 
23

2.1
1.3 
37 
31

7.4 
21

7.4
5.5
5.6 
20 

3.0 
3.0 
4.5

100 S 
93 « 
47 «

29
61
53
1.9
25
1.6
1.6
1.8
31

6.1
15
35
29

6.2
22

7.5 
9.8
5.6 
21

2.4
9.5 
2.4

80 R 
84 R 
52 R

10.11 
74.51

10.06
77.33

C2
47-237

10.26
73.60

C3
47-238

71
110
36

2.7
22
1.9
1.9
2.6
54

7.6 
10 
64 
52
17 
36
18

7.7 
7.2 
21 

4.4 
2.9
12

78 R 
85 R 
60 R

11
13
26

7.4 
11

3.9
3.9
3.5 
150

15
32

220
230
100
260
150
86
61
84
44

7.0
93

78 R 
88 R 
54 R

10.21
48.85

C4
47-239

<
<
<

<
<
<

5.8
2.8 
2.8 
2.2
4.4 
2 3
2.3 
2.1 
80

6.5
9.4 
110 
120 
33 
57 
29 
28 
26 
33 
21 

3.0 
42

71 R 
92 R 
78 R

10.09
60.75

C5
47-240

12
14
17

6.8
7.9
1.7
9.4
2.1
120

13
24

160
160
140
110
76
51
49
60
29

3.3
92

72 R 
80 R 
58 R

10.29
52.89

d Acenaphthylene was calculated using acenaphthene response



fable 9. Concentrations of aromatic hydrocarbons In sediment samples, ng/g (ppb) dry weight.

____

C6 C7 ’ C0 C9
47-241 47-225 47-226 47-242

naphthalene 5.0
2-methylnaphthalene 9,2
1-methylnaphthalene 21
biphenyl
2.6-dimethylnaphthalene 12
acenaphthylene-d < 3,5
acenaphthene < 35
fluorene 4q
phenanthrene 97
anthracene 7.4
1-melhylphenanthrene 13
fluoranthene 170
pyrene 160
benzialanthracene 50
chrysene I20
benzofluoranthenes-e 59
benzol elpyrene 56
benzolalpyrene 44
perylene 77
indenol 1,2.3-cdlpyrene -f 19
dibenzla.hjanthracene < 5.9
benzolghilperylene -f eo

recovery of naphlhalene-d8 77 r,
recovery of acenaphthene-d 10 80 ?,
recovery of perylene-d 12 53

sample weight, g 10.41
dry weight 52.85

8.3
9.7

13
4.3 

11
1.7 
23
14 

190 
26 
27

300
270
180
250
200
100
95

150
59

4.3
67

87
87 F, 
42 F,

9.97
54.72

99
140
83
29

190
2400

100
91

560
210
170

1100
1200
590

1400
720
490
400
540
170
42

180

98 F. 
94 F, 
49 F,

9.99
48.72

3.0
9.1
7.4 
7.9 
9.1 
37 

2.8
2.5 
40

2.3
4.4 
53 
35 

2.7
16

9.1
10

8.3 
35

6.6
3.3
8.3

70 H 
77 F, 
65 F,

10.50
38.72

d Acenaphthylene was calculated using acenaphthene response.
e The concen^ations of the benzofluoranthenes are reported as the sum of the concentrations of the -b. -j and -k Isomers
r indenol 1.2.3-cdJpyrene and benzolghilperylene were calculated using dibenzla.hjanthracene response.



Table 10. Conceniralions of aromatic hyOrocarbona In blank aamplea and Duwamish III referenc

1 d
blank

47-232 47-244
spk. sed. 
47-243

DUW III 
47-230

naphthalene
2-melhylnaphthalene
l-melhyinaphthalene
biphenyl
2.6-dimethylnaphthalene
acenaphthylene -g
acenaphthene
fluorene
phenanthrene
anthracene
1 -methylphenanlhrene
fluoranthene
pyrene
benelalanthracene
chrysene
benzofluoranthenes-t)
benzofelpyrene
benzofajpyrene
perylene
indenol 1.2.3-cd]pyrene -I 
dibenzfa.hjanthracene 
benzofghijperylene -i

recovery of naphthalene-d8 
recovery of acenaphthene-dlO 
recovery of perylene-dl2

sample weight, g 
% dry weight

e sediment, ng/g fppb) dry weight.

X (N-9)

<
<
<
<
<
<

<
<
i

<

1.7
1.7
1.7
1.7 
1.6
1.8 
1.8 
1.6
1.5 
1.4 
1.4
5.7 
1.4
1.6
1.8
4.6
1.7
1.7
1.8 
1.9 
1.8 
1.8

93 JJ 
90 P, 
77 «

1.9
1.9
1.9
1.6
1.6
1.7
1.7
1.6
1.5
1.4
1.4
1.4
1.4
1.7
1.8 
1.2 
1.7 
1.7 
1.7 
2.1 
2.1 
2.1

64 n 
71 R 
61 R

97
91

no
94
91

92 
100 
100
95 

100 
98 
98

120
100

no
95
97

80 R 
96 R
81 R

280
140
90
27
85
1.9

320
270

2000
440
180

3000
3500
1800
2900
3000
1800
1800
580

1200
330
980

90 R 
90 R 
65 R

10.15
52.23

360
170
120
41
75

350
370

2400
810
220

3600
3900
1800
3000

1900
2000
640

340

80 R 
93 R 
71 R

56
18
33
19
14

14
24
12
72
14 
8

10
17
17

16
15 
19

9
5

13

of cc»npound?bXV’p^"S“fefalc'lateSS^ and ln??emaI'nT’''® Cbncenlrallona

' J?me'7arytS" ^ war. obtained after subtracting tb. concentrations

f roVrfirtTr'^”"’;,‘"7“"



Trtl. II. Concentr.llons orchlorin.ted compounds In sodimoni somplos. ng/p (ppb) dry wolgM.

hexachlorobenzene 
lindane (gamma-BHC) 
heptachlor 
aldrin
heptachlorepoxide
alpha-chlordane
trans-nonachlor
dieldrin
mlrex
O. P-DDE
P. P-DDE 
o.p-DDD 
P.P’-DDD -d 
o.p-DDT 
P.P-DDT
dichlorobiphenyls
trlchloroblphenyls
tetrachlorobiphenyls
pentachlorobiphenyls
hexachloroblphenyls
heptachlorobiphenyls
oclachlorobiphenyls
nonachloroblphenyls
toxaphene -e

recovery of 1.2,3-trlchlorobenzene 
recovery of acenaphthene-dIO

sample weight, g 
R dry weight

C 1 
47-227

<
<
<
<
<
<
<
<
<
<
<
<

<
<
<

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 

0.89 
3.3 
6.1 
8.2 
3.9 

0.96 
0.50 
0.5 
50

94 » 
93 F,

10.11 
74.51

<
<
<
<
<
<
<
<
<
<
<
<

<
<
<

c 
C 1 

47-231
C2

47-237

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.5
0.5
1.1
3.0
6.6
10

4.6
0.7
0.5
0.5
70

90 R 
84 R

<
<
<
<
<
<
<
<
<
<
<
<

<
<
<

0.5 
0.5 
0.5 
0.5 
0.5 
0,5 
0.5 
0 5 
0.5 
0.5 
0.5 
0.5 
0.9 
0,5 
0.5 
0.8 
7.7 
12 

9.4 
4.1 
1.6 
0.9 
2.3 
100

67 R 
85 R

C3
47-238

C4
47-239

< 0.5 < 0.5
< 0.5 < 0.5
< 0.5 < 0.5
< 0.5 < 0.5
< 0.5 < 0.5

0.7 < 0.5
10 < 0.5

< 0.5 < 0.5
< 0.5 < 0.5
< 0.5 < 0.5
< 0.5 < 0.5
< 0.5 < 0 6

3.9 0.6
< 0.9 < 0.5
< 0.5 < 0.5
< 12 < 1.0

3.6 < 0.5
6.0 2,7
H 7.4

5.5 2.5
17 0.7
0.6 < 0.5

< 0.5 < 0.5
< 120 < 80

66 R 58 R
88 R 92 R

<
<
<
<
<
<
<
<
<
<
<

C5
47-240

0.5 
05 
05 
0.5 
0.5 
05 
05 
0,5 
0.5 
0 5 
0,5 
1.3 
2.6 
05 
0.5 
2.2 
20 
27 
19 

5.7 
1.0 
0 6 
0.5 
120

62 R 
80 R

10.06
77.33

10.26
73.60

10.21
48.85

10.09
60.75

10.29
52.89

d Possible Interfering peak at the same retention time
. .tdctlon limits grssler Uisn 50 ar. dua t. lha presanca of PCBs In tha sample axlracl tbal Inlarfar.d »llt, tha analysis f.r loxapbana.



rabl. 12, Concntrallona orchlarInaW campaund^n «bta.nl samplaa. „,/j (ppb, day weight. fl.b

hexachlorobenzene 
lindane (gamma-BHC) 
heptachlor 
aldrin
heptachlorepoxide
alpha-chlordane
trans-nonachlor
dieldrin
mirex
o.p'-DDE
P.P'-DDE
o,p'-DDD
P.P'-DDD
o. p'-DDT
p. p'-DDT
dichlorobiphenyls
trichlorobiphenyls
lelrachlorobiphenyls
pentachlorobiphenyla
hexachlorobiphenyls
heptachlorobiphenyls
octachlorobiphenyla
nonachlorobiphenyla
loxaphene -d

47-241 47-225-c

<
<
<
<
<

<
<
<

recovery of 1.2.3-trichlorobenzene 
recovery of acenaphthene-dlO

sample weight, g 
a dry weight

0.5
0,5
0.5
0.5
0.6
0.5
0.8
0.5
0.5
0.5
0.5

1-3.2 ' 
0.5 
0.5
1.2
5.4 
11 
16

6.7
1.4 
1.1 
0.5 
130

69 F. 
80 «

<
<
<
<
<
<
<
<
<
<
<
<

10.41
52.85

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.1 

15.6 
(I f\ 42

1.7
14
29
41
22

5.8
1.6

< 0.5
< 50

96 R 
87 «

9.97
54.72

<
<
<
<

/•'

47-226 47-242

1.7 < 0.5
0.5 < 0.5
0.5 < 0.5
0.5 < 0.5
4,9 < 0.5
4.6 < 0.5
3.7 < 0.5
5.2 < 0.5
0.5 < 0.5
0.6 < 0.5
0.5 < 0,5
0,8 < 0.6
71 < 0.5

0.7 < 0.5
0.8 < 0,5
120 < 1.6
530 < 0.6

1100 < 0.6
1200 1.8
690 0.9
180 < 0.5
44 < 0.5

9.6 < 0.6
1500 < 50

120 62 «
94 « 77 «

9.99
48.72

10.50
38.72

alectlaa hams greater thap 50 are due ta the presence aPPCB's the sample extract that interfered with the analysis far tasaph



Table 13. Concentrations of chlorinated compounds In blank samples and Duwamish III reference sediment, ng/g (ppb) dry weight.

hexachlorobenzene 
lindane (gamma-BHC) 
heptachlor 
aldrin
heptachlorepoxide
alpha-chlordane
trans-nonachlor
dieldrin
mirex
o.p'-DDE
P.P'-DDE
o. p-DDD 
P.P'-DDD 
0.P-DDT
p. p’-DDT
dichlorobiphenyls
trichlorobiphenyls
telrachlorobiphenyls
pentachlorobiphenyls
hexachlorobiphenyls
heptachlorobiphenyls
octachlorobiphenyls
nonachlorobiphenyls
toxaphene -g

recovery of 1.2.3-trlchIoroben2ene 
recovery of acenaphthene-dlO

sample weight, g 
8 dry weight

c
blank

47-232

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

0.2
0.2
0.2
0.2
0.3
0.2
0.2
0.2
0.2
0.3
0.2
0.4
0.3
0.3
0.3
1.1
0.6
0.5
3.7
1.4
0.2
0.2
0.4
50

77 « 
90 F,

c
blank

47-244

<
<.
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

<
<
<
<
<

0.2
0.2
0.3
0.2
0.3
0.2
0.2
0.3
0.2
0.4
0.2
0.5
0.4
0.4
0.2
1.1
0.5
0.5
1.0
0.3
0.2
0.2
0.4
50

57 F, 
71

d
spk.sed.
47-243

68 
87 
80 
86 

no91 
94 
98
92 

100 
90

100 F, 
90 F,
96
97

no ;;
180 F,

F,
n
nH
F,

F,
F,
F.
F,
F,

F,
F,

140
80
92
77
87

no

F.
F,
F,
F,
F,
F,

76 F, 
96 F.

DUW III 
47-230

0.8
0.5
0.5
0.5
0.5
0.8
0.5
0.6
0.5
0.5
0.5
4.5
22

0.5
3.1 
4.8 
52

200
370
240
64
16

5.2 
300

120 F, 
90 F,

10.15
52.23

e
X(N-9)

1.7
1.1

4.8
51

190
500
420
140
34
12

29
18

21
12
11
16
17
43
56
92

b Thl -iT.;?calculated using acenaphthene-dIO as the internal standard. 
c Blank Salysis detection limit.

' conc.nlr.Uon, of m.

c Mean for previously analyzed Duwamish III reference sediment, 
f Coefficient of variation for previously analyzed Duwamish III reference sediment
g Detection limits greater than 50 are due to the presence of PCB s in the sample extract that interfered with the analysis for toxaphene.



Tabl. 14. Coacanlr.tlo„aorphlt,alaUa(„„,ta,„l3.^p,e,,„,/,(„^, dryweighl”'“

C 1 
47-227

C 1 
47-23t

C2
47-237

C3
47-238

dimethyl phthalale 
diethyl phthalate 
diallyl phthalate 
diisobutyl phthalate 
dibutyl phthalate 
dicyclohexyl phthalate 
bis(2-ethylhexy|) phthalate

recovery of added standards: 
dimethyl isophthalate 
bis(2-ethylhexy|) isophthalate

sample weight, g 
a dry weight

8.5
4.5
2.6 
2.8
13

9.7
280

100 r,
104 r.

5.0
2.7

0.66
0.67

7.3
1.5

180

108 F, 
92 F,

3.1 
1.7

0.28
0.89

7.2 
1.4 

120

77 F» 
no F,

11
4.4 
1.6
3.5 
36 
11

1000

110 F. 
110 «

10.11
74.51

10.06
77.33

10.26
73.60

10.21
48.9

C 4 
47-239

6.4 
1.9 

< 0.58
0.84 

13 
3.6 

260

140 F, 
140 F»

10.09
60.8

C5
47-240

8 2 
2.4 

0.56 
1.8 
24 

4.1 
500

88 n
85 F,

10.29
52.9

‘ isophthalala as Ih. Inlernal standard.. a' da.a

c‘ oUp’lS aXr'“' tPa valua Is tha datacUon ll.lt.



Table 15. Concentrations of phthalates in sediment samples, ng/g (ppb) dry weight a.b

47-241 47-225
C8

47-226
C9

47-242
dimethyl phthalate 
diethyl phthaiate 
dialiyi phthalate 
diisobutyl phthalate 
dibutyl phthalate 
dicyclohexyl phthalate 
bi3(2-ethylhexyl) phthalate

recovery of added standards: 
dimethyl isophthalate 
bls(2-ethylhexyl) isophthalate

sample weight, g 
% dry weight

II
4.7
1.6
1.4

130
6.1

580

92 ?» 
81 ?,

12
3.6 
1.5 
1.1 
31

5.7 
740

105 ^ 
96 «

4.8
18
20

6.5
60
65

2800

112 % 
89 ^

11 
15 
29 

3.2 
17 

8.8 
100

98 ?, 
96 ?,

10.41
52.85

9.97
54.72

9.99
48.72

10.5
38.72

■ ls.phlh.lale .3 the Intern.l stan.ard. I.,. dal.

b The “less than" symbol indicates that the chemical was not detected and that the value is the detection limit.



Tab,. ,6. Co„c.a,r.U.„3 of ph,h.,.t.s o,a„p,. .pik.o aadlmen, and OowamiaP m ref.ranc. a.dimen,. n,/, (ppt, dry

c c
blank blank

47-232 47-244

dimethyl phlhalate 
diethyl phthalate 
diallyl phthalate 
diisobutyl phthalate 
dibutyl phthalate 
dicyclohexyl phthalate 
bis(2-ethylhexyl) phthalate

recovery of added standards: 
dimethyl Isophthalate 
bis(2-ethylhexyl) Isophthalate

e
spk.bik.
47-243

DUW III 
47-230

<
<
<
<

3.1 
0.22 
0.61 
0.15
5.2 

0.11
33

75 F, 
82 F,

3.0
2.9 

0.29
4.9
8.0 
1.5 
35

69 F. 
77 F.

3.5
1.6 

0.45
2.5
6.6 

0.81
34

140 a 
130 F, 
130 F, 
120 « 
no F, 
120 F, 
120 F,

95 R 
83 F,

13
6.9
4.4
3.5 
64 
11

670

104 H 
98 F,

sample weight, g 
8 dry weight 10.15

52.23

“ corrlcMr^r^LlT^""''" laopMhalat. aa U,. Intarna, aUndard, l.a. dala

? Bta kanLysIs.' l™U.

d Mean for the blank analysis (n-2).
' l' al7yT.a7aTh”a'dl™nr'‘'‘“ tha coacenlraliana of



Table 17. Concentrations of chemicals In sediment samples, ng/g (ppb) dry weight. a.b

C 1 
47-227

C 1 
47-231

C2
47-237

C3
47-230

bis (2-chloroethyl) ether
N-nitrosodi-n-propylamine
nitrobenzene
bis (2-chloroethoxy) methane
2,6-dinitrotoluene
2.4-dinilrotoluene
azobenzene -e
benzidine
3.3- dlchIorobenzidine
1.3- dichlorobenzene
1.4- dichlorobenzene 
1.2-dichlorobenzene 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl ether -f 
isophorone

sample weight, g 
P* dry weight

<
<
<
<
<
<
<
<
<
<
<
<
<

50
2.7 
2.3
6.7 
3.0 
3.0 
1.6
2.7 
2.3 
40 
40 
40 
50

<
<
<
<
<
<
<
<
<
<
<
<
<

50
2.6
2.2
6.3
2.8
2.8
1.5
2.5 
2.1 
40 
40 
40 
50

<
<
<
<
<
<
<
<
<
<
<
<
<

50
2.7
2.4
6.7 
2.6 
2.6 
1.6
3.4 
2.2 
40 
40 
94 
50

<
<
<
<
<
<
<
<
<
<
<
<
<

50 <
3.7 d <
4.8 <
9.3 d <
5.3 <
5.2 <
2.2 <
6.7 <
3.0 d < 
40 <
40 <
40 <
50 <

2.7 d <

C4 C5
47-239 47-240

50 < 50
2.6 d < 4.0
3.0 < 2.6
6.3 d < 10
3.3 < 2.9
3.2 < 2.9
1.5 < 2.4
4,2 < 3.7
2.0 < 3.2
40 < 40
40 < 40
40 < 40
50 < 50

1.9 < 3.0

10.11
74.51

10.06
77.33

10.26
73.60

10.21
48.85

10.09
60.75

10.29
52.89

‘ «rVa"r«o«ry':"' as «« Inlernsl standard, l.a. the data are not

c aXr‘°'"'lection limit,
d Value confirmed by 6C/I1S

f ..2-dlp.ony,n,draal„o standard amodnts.



Table 18. Concentrations of chemicals In sediment samples, ng/g (ppb) dry weight.a.b

bis (2-chloroethyl) ether
N-nitrosodi-n-propylamine
nitrobenzene
bis (2-chloroethoxy) methane
2.6-dinitrotoluene
2,4-dinitrotoluene
azobenzene -d
benzidine
3.3- dichlorobenzldine
1.3- dichlorobenzene
1.4- dichlorobenzene 
1,2-dichlorobenzene 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl ether -e 
isophorone

sample weight, g 
» dry weight

<
<
<
<
<
<
<
<
<
<
<
<
<

47-241 47-225

50 < 50
3.7 < 4.6
4.2 < 3.9
9.3 < 11
4.7 < 5.1
4.6 < 5.0
2.2 < 2.7
6.0 < 4.5
3.0 < 3.8
40 < 40
40 < 40
40 < 40
42 < 23

2.7 < 3.3

10.41 9.97
52.85 54.72

C6
47-226

C 9 
47-242

<
<
<
<
<
<
<
<
<
<
<
<
<

<
<
<
i

<
<

50 c <
4.8
4.1 

12
5.3
5.2
2.8 
4.7 c < 
4.0 <
40 c < 
40 c < 
40 c < 
32 <

3.5 <

50 c
4.5 
2.9
II

3.2
3.2
2.7
4.1
3.6 
40 
40 
40 
29

9.99
48.72

10.50
38.72

" .s the (eternal etenderd. I.e. the date are not

c Jle'«nn™ed bTec/I^IS “blbbUon limit.

t S*aXwe;: ..2-dlphenvlhvdraalne atandard amodnte.



Table 19. Concentrations of chemicals In blank samples and Duwamish III reference
sediment, ng/g (ppb) dry weight.

a.b

c
blank

47-232

c
blank

47-244
DUW III 
47-230

bis (2-chloroethyl) ether 
N-nitrosodi-n-propylamine 
nitrobenzene
bis (2-chloroethoHy) methane
2.6-dinitrotoluene
2.4-dinitrololuene
azobenzene -d
benzidine
3.3- dichlorobenzidine
1.3- dichlorobenzene
1.4- dichlorobenzene 
1.2-dichlorobenzene 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl ether -e 
isophorone

sample weight, g 
H dry weight

<
<
<
<
<
<
<
<
<
<
<
<
<

4.6 
2.9 
2.5
7.1
3.2
3.1
1.7
2.8 
2.4 
26 
22

9.3 
18

2.1

<
<
<
<
<
<
<
<
<
<
<
<
<

19
2.9 
1.7
7.2
1.9 
1.9
1.7
2.7
2.3 
25 
22

6.7 
17

2.1

<
<
<
<
<
<
<
<
<
<
<
<
<

6.6
4.1
3.5 
10

4.5
4.4
2.4 
4.0
3.4 
35 
30 
13 
24

10.15
52.23

‘ «rVStr r«ov°err“ standard. t.a. lha data are not

c Blank'analysia' *'’* «« "“I and the valae Is the detection limit.

t sSeT::;: ■ .^-P^^Vlhydrsam. standard amoonts.



r»bl« 20. ConcenlrsUor,s of chemic.ls In sodlmenl ssmoles. n,/g (ppb) dry weight.'a.b

C 1 
47-227

C 1 
47-231

C2
47-237

C3
47-238

hexachlorobutadiene 
alpha endosulfan 
beta endosulfan 
endrin
hexacholorocyclohexanes -d

sample weight, g 
S dry weight

C 4 
47-239

C5
47-240

<
<
<
<
<

1.3
I
1
I

0.57

10.11
74.51

<
<
<
<
<

0.8
1
1
1

0.63

10.06
77.33

<
<
<
<
<

0.0
1
1
1

0.50

10.26
73.60

<
<
<
<
<

1.3
1
1
1

0.76

10.21
48.85

<
<
<
<
<

1.3
1
1
1

0.65

10.09
60.75

< 1.3
< 1
< 1
< 1
< 0.67

10.29
52.89

‘ M r^l^rrecolty t.trechlor,.nt-xvlene es the inlern,l stpndard. I.e. the dote ere
0 JIpiS: «« “• -loe ^ m. detection limit,

d The reported detection limit Is lb. highest detection limit of the elphe. bete. or delt. Isomers.



Table 21. Concentrations of chemicals In sediment samples, ng/g (ppb) dry weight.a.b

hexachlorobutadlene 
alpha endosulfan 
beta endosulfan 
endrin
hexachlorocyclohexanes -c

C6
47-241

<
<
<
<
<

1.3
I
1
I

0.70

<
<
<
<
<

C 7 
47-225

1.9
1
1
1

0.94

C8
47-226

<
<
<

<

10
1
1
I

1.4

C9
47-242

<
<
<
<
<

1.3
I
1
1

0.91

sample weight, g 
JJ dry weight

10.41
52.85

9.97
54.72

9.99
48.72

10.50
38.72

‘ ISt « Ife lnlern.1 slaniard, f.,. Ih. daia ar.

^ Th! W lhal a chemical was not delected and the value Is the detection limit,
c The reported detection limit Is the highest detection limit of the alpha, beta, or delta Isomers.



Table 22. Concentrations of chlorinated compoonda In blank samples and Duwamish III reference sedinent.
ng/g (ppb) dry weight.

a.b

hexachlorobutadiene 
alpha endosulfan 
beta endosulfan 
endrin
hexachlorocyclohexanea -d

sample weight, g 
fi dry weight

<
<
<
<
<

blank
47-232

blank
47-244

DUVv' III 
47-230

1.2 < 1.0 < 1.7
1 < 1 < 1
I < 1 < 1
I < 1 < 1

0.71 < 0.59 < 0.73

- _ 10.15
- 52.23

’ Lu“dtr" recovery' as the Internal standard. I.e. the data are

t Bla'nk a'nairsis.' value Is the detection limit,

d The reported deUction limit Is the highest detection limit of the alpha, beta, or delta Isomers.



Table 23. Results of 10 day amphipod (Rhepoxym'us abronius) bioassays 
of fresh and aged Duwamish Waterway and reference sediments.

Sediment
Number survivinq/number exposed 

Fresh Aged

^ Significantly different from Bowman Bay; P=0.05. 

b Significantly different from Sequim Bay; P=0.05. 

^ Fresh sediment bioassay controls.

Cl 0.96 + 0.042 0.97 + 0.045
C2 0.87 + 0.091 0.96 + 0.042
C3 0.96 + 0.065 0.97 + 0.027
C4 0.84 + 0.090 0.95 + 0.035
C5 0.88 + 0.084 0.90 + 0.079
C6 0.66 + 0.152a.b 0.85 + 0.123
C7 0.70 + 0.062a.b 0.94 + 0.065
C8 0.39 + 0.0963.b 0.95 + 0.035

Sequim Bay 0.85 + 0.050a 0.93 + 0.029
Bowman Bay 0.96 + 0.042 0.94 + 0.055
Fresh Sequim Bay^ 0.93 + 0.029
Fresh Bowman BayC 0.98 + 0.027



Table 24. Toxicity of organic extracts of fresh and aged Duwamish Waterway
and reference sediments determined by the bacterial bioluminescence 
assay. Results are expressed as estimates of the 15-min ECcns and 
their 95% confidence intervals.

Toxicity 
(15 min-ECso and 95% C.I., uL/mL)

Sediment Fresh Aged

Cl 0.41(0.38 - 0.44) 0.53(0.51 - 0.55)
C2 0.43(0.39 - 0.47)

0.40(0.34 - 0.45)
0.61(0.53 - 0.69)

C3 0.06(0.05 - 0.06) 0.06(0.05 - 0.06)
C4 0.45^0.40 - 0.50)

0.42(0.37 - 0.48)
0.24(0.21 - 0.26)

C5 0.15(0.13 - 0.17) 0.07(0.07 - 0.08)
C6 0.18(0.17 - 0.20) 0.07(0.07 - 0.08)
C7 0.08(0.08 - 0.09) 0.08(0.08 - 0.09)
C8 0.06(0.04 - 0.07) 0.04(0.04 - 0.05)

Bowman Bay,
West Beach

3.29(2.97 - 3.61) 7.85(6.92 - 8.77)



Table 25. Comparison of chemical data to Four Mile Rock criteria.

metals, ppm
arsenic
cadmium
copper
lead
mercury
zinc

column 4 of 
Four Mile Rock 

criteria

17
0.75
100
140
1.2
400

Kc\
composite sample number i-" '

organics, ppb
high molecular veight -b 
aromatic hydrocarbons

low molecular weight -c 
aromatic hydrocarbons

FOB’S

DDT -d

12,000

750

670

8

C 1 -a

8.7
0.13

15
8.6

0.01
57

110

12
0.15

16
8.9

0.01
57

17
0.45
32
20

0.04
91

220 1,200

14
0.26
22
14

0.02
71

440

23

0.6

140

38

0.9

180

31

3.9

18
0.42
32
17

0.04
84

820

150

17
0.35
32
17

0.07
79

: :i'
700

i
0.39 

- 35 : 
24 i 

0.05 ’ 
89

1,300

13

0.6

76

2.6

]20 i f 260

t mii

a These are the mean concentrations for metals for duplicate analysis, 
b Sunvnation of the concentrations of dibenzoIa,hlarithracene, benz[a]anthracene, 

indenoll ,2,3-cdlpyrene, pyrene, and benzo[ghi]perylene. 
c Summation of the concentrations of acenaphttiene, naphthalene, acenaphthylene,
d Summation of the concentrations of 4,4'-DDD, 4,4’-DDE and 4,4'-DDT. *

34
3.1
120
160

0.42
270

5,400

3,500

3,900

72
l\

benzo[a]pyrene, benzofluoranthenes, chrysene, fluoranthene, 

anthracene, phenanthrene, and fluorene.

22 
0.64 
35 
12 

< .03 
93

140

2.7

<0.5



APPENDIX I

Chemical Tests on Sediment

NAF conducted physical and chemical tests on 9 sediment samples. 

Detection Limits:

Pesticides:

Heavy metals: As, Cd, Cu, Pb, Hg, Zn
Hg

Aromatic hydrocarbons:

Blanks:

Reference materials:

Analytical Procedures:

Pesticides, Organics:

Heavy metals:

1 ng/g (ppb) dry wt for individual 
compounds, 20 ppb for PCBs and 
50 ppb for toxaphene

0.1 ug/g (ppm) dry wt 
0.01 ug/g

20 ng/g (ppb) dry wt or lower 

equivalent of £ 5 ng/g 

NAF Duwamish III sediment

NOAA Tech Memo NMFS F/NWC-64, with only 
minor changes

Acid digestion and atomic absorption 
analysis

Quality Assurance
NAF analyzed 1 composite sediment sample in duplicate. The recovery of 
internal standards added to each sample at the beginning of the extraction 
procedure are reported. The following QA parameters and laboratory 
blanks with added standards shall be observed:

Accuracy

Precision

Reference Materials

Blanks

the recovery of standards added to lab blanks 
were recovered at > j^50%.

coefficients of variation generally were 
considerably £ 25%.

Duwamish III sediment for organics, NBS SRM or 
equivalent for metals (1 analysis for every set 
of 20 or fewer samples)

2 samples



Sample with Added Standards 
or Reference Material

Repiicates

1 reference sample was analyzed and standards 
were added to composited sediment C2 and 
percent recovery determined.
Cl was analyzed in duplicate

Internal standards and blanks

Instrument calibration and performance data

Verification of reference materials, 
standards, and solvents/reaqents

results are included in tables 

Tables I a-d in Appendix

solvents and reagents were tested 
prior to use to show that they 
were not contaminated. Standards 
and reference materials have been 
analyzed in replicate for 
verification.



Table la Calibration standard companson for gas chromatograph reproducibility. ^

47-225 - 47-232SA2L2

Sample 47-233 47-234 A 47-234 B 47-234 C
naphthalene 
2-methy1naphthalene 
1 -methy Inaphthalene 
biphenyl
2,6-dimethy Inaphthalene

98
93
98
98
98

100
100
100
100
100

93
100
100
100

acenaphthene 98 100 99fkjorene 100 100 ✓ ✓
100phenanthrene 99 100 101anthracene 99 100 1011 -methy Iphenanthrene 100 100 innfluoranthene 100 100 1 uw
101

pyrene 100 100 inibenziajanthracene 100 100
1 U 1
102chrysene 101 100 102benzofejpyrene •'99 100 innbenzolajpyrene 100 100 101pery lene 105 100dibenz(a,h]anthracene 83 100 ✓ ✓
102

naphthalene-d8 101 100 101acenaphthene-dlO 101 100 101pery Iene-d12 102 100 1 W 1
100

99
100 
100
99
100
99
100 
101 
100 
101 
101 
101 
102 
102 
101 
101
99 
104

100 
100 
101

100
102
101
102
101
100
102
103
103
105
105
105
106 
105 
102 
103 
98 
123

100
100
103

47-225 - 47-232 SAIB

47-234 47-233 A 47-233B 47-233C 47-233D

100
104
102
101
100
96
100
100
100
100
100
99 
101
100 
99 
98 
96 
95

104
104
100

100
100
100
100
100

99
100 
100 
100 
100

* “Tf ■ <» ' 00* and «lcuU,,„, ,h, other ron.

100
100
100
100
100100 99 100

100 101 101
100 101 102
100 101 102
100 101 103
100 100 104
100 100 103
100 102 104
100 loi 104
100 102 100
100 101 101
100 100 101
100 105 104

100 99 99
100 100 100
100 102 102



Tabl* 15. Calibration standard comparison for gas chromatograph reproducibility.

47-237 - 47-244 SA2-L2

Sample • 47-245 A 47-246 A2 47-246 B 47-246 C
naphthalene 
2-methylnaphthalene 
1 ~methy Inaphthalene 
biphenyl
2,6-dime thy Inaphthalene
acenaphthene
fKiorene
phenanthrene
anthracene
1 -methy Iphenanthrene
fluoranthene
pyrene
benziajanthracene
chrysene
benzofejpyrene
benzo[a]pyrene
perylene
dibenz(a,h]anthracene

naphthalene-dS
acenaphthene-dIO
perylene-d12

109
108
107
107
107
103 
107 
105 
105
104 
103
103
104
104
105
106 
106 
108

107
108 
105

91
99
93
99

100
101
100
101
101
102
103
103
107
107
110
109
111
113

87
100
104

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100

100
100
100
99
99
99
99
99
99
93
93
93
99

100
101
102
103
107

99
100
102

47-237 - 47-244 SA1B

47-245 0 47-245 A 47-245 B 47-245 F

101
99
99
99

100
101
100
99
99
99
99
99
99

100
101
102
102
101

96
99

102

99
98
98
99 
99

100
100
102
102
103
104 
104
104
105
106 
107 
107 
109

96
93

106

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100

100
100
100
100
100
98 

100
99 
99 
99
98
99 
97 
97
96
97 
95 
94

100
101
98

* = to 100% and oalculstins lh« other runs



Table Ic Calibration standard comparison for gas chromatograph reproducibility.

47-225 - 47-232 SA2L2

Sample • 47-233 A 47-234 A 47-234 B 47-234 C

hexachlorobenzene 100
lindane (gamma-BHC) 99
heptachlor j qq
aldrin I qq
heptachlorepoxide 99
alpha-chlordane 97
trans-nonachlor 97
dieldrin 97
mirex j 28
o, p’-DDE 99
p, p’-DDE 97
o,p'-DDD 99
P,p’-DD0 97
o,p'-DDT 97
P,P'-DDT 98
dichlorobiphenyls -lOO
trichlorobiphenyls too
tetrachlorobipheny Is 100
pentachlorobiphenyls 97
hexachlorobiphenyls 97
heptachlorobiphenyls 100
octachlorobiphenyls 98
nonachlorobiphenyls 97

1,2,3-trichlorobenzene 99

too100
100
100
100
100
100
100

99 
101 
104
100 
100 
99
98
99

100
101
105
101
100
99
99
99

100 125 126
100 99 .^9
100 97 98
100 98 99
100 98 99
100 100 99
100 99 98
100 100 99
100 100 99
100 100 99
100 93 97
100 96 95
100 94 96
100 94 96
100 99 97

100 98 99

47-225 - 47-232 SAIB

47-234 47-233 A 47-233 B 47-233 C

101
99
98
99 
99 
98 
105
98
99 
99 
93 
93 
96
98
96 
103 
101 
100
99
100
97
95
96

100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100

100
104
103
100
100
100
118
100
99
99
99
100 
102 
102 
103 
103 
100 
99 
99 
103
99 
95 
95

100

100
103
103
103
102
103
109
103
100
101
102
103
104
104
105 
101 
100 
100 
100 
102 
101 
99 
93

Calibration standard comparisons are calculated by setting the results of one calibration 
in terms of that one calibration. to 100^ and calculating the other runs



Table I d Calibration standard comparison for gas chromatograph reproducibility.

Sample

hexachlorobenzene 
lindane (gamma-BHC) 
heptachlor 
aldrin
heptachlorepoxide
alpha-chlordane
trans-nonachlor
dieldrin
mirex
o, p“DDE
p, p-DDE 
o,p‘-DDD 
p^p’-DCD 
o,p-DDT 
P,P’-DDT 
dichlorobiphenyls 
trichlorobiphenyls 
tetrachlorobiphenyls 
pentachlorobipheny Is 
hexachlorobiphenyls 
heptachlorobiphenyls 
octachlorobipheny Is 
nonachlorobipheny Is

47-237 - 47-244 SA2L2 

47-245 A 47-246 A 47-246 B

47-237 - 47-244 SAIB

107
107
107
107
107
107
107
107
98
107
106
106
109
102
105
106 
107 
107 
106
105
106 
102 
103

1,2,3-tr ichlorobenzene 110

100
101
101
100
99
99
100 
99 
86 
99
98
99
96 
102
97
100 
100 
100
99
97
98 
98 
98

100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100

47-245 B 47-245 C 47-245 D

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100

99 
101 
101
100
99 
101 
102
100 
97 
97
97 
100
103 
101
104
98 
98
97
98
98
99
100 
100

73
72 
75
75
74
76
77 
76
73 
73
75
76
78 
75 
78 
73 
73 
73 
73 
75 
75
77 
83

* in ter^msTf^th^U^^^ calculated by setting the results of one calibration = to 10095 and calculating the other runs



APPENDIX II

Quality assurance data showing that methods to be used are adequate for 

the analyses to be perfonned.

Tables 1 and 2 include the data for laboratory blants (LB) and LB with 

added standards (LBAS) for the chemicals routinely analyzed by NAF, 
Table 3 shows the concentrations of aromatic hydrocarbons in our

Duwamish III reference sediment for triplicate analyses by three 

chemists in our lab.
Table 4 is the same as Table 3 with 3 data points omitted, one for 

naphthalene and two for anthracene.
Table 5 shows the concentrations of PCBs and pesticides in our 

Duwamish III reference sediment.

1



Appendix II - 
Table 1.
C«a„t,aU»„ Of arooouc Mroc„o„„o in , «o«rtos of soin« 0,a*o.

Chen. 1
blanks 
Chen. 2 Chen. 3

50-404 50-413 50-424
naphthalene 
2-neths'l naphthalene 
1-nethv-l naphthalene 
biphem'l
2,6-dineth^«l naphthalene
acenaphthene
fluorene
phenanthrene
anthracene
l-neth4'i phenanthrene
fluoranthene
pyrene
benz[a]anthracene
Chrysene
benzofejpyrene
benzo(aJpyrene
perylene
dibenz[a,h]anthracene

recovery of naptithalene-dO 
recovery of acenaphthene-dlO 
recovety of perylene-di2

sp. blanks
Chen. 1 Chen. 2 chen. 3 

50-403 50-414 50-423
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

10
11
II

8.1
7.9
8.4
7.4 
6.7
6.5 
6.2 
6.1 
6.0 
6.0 
6.5
6.3 
6.5 
6.5
6.4

531
OQt
791

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

7.0 
8.2
8.0 
7.8
7.6 
0.1
7.1 
6.3
6.1
5.0
5.7 
5.6 
5.5
6.0 
5.9 
6.1
7.0
6.0

911
92t
921

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

7.5 
7.0
7.6 
7.5
7.4 
7.0 
6.8 
6 0 
5 0
5.5 
5.4 
5.3 
5 6 
6.1
5.0 
5.9 
5.9
6.1

921
901
851

1001
1001
1001
1001
1001
1001
1D01
1101
1001
1101
1101
1101
1101
1101
1101
1001
1001
1001

901
911 ■
901

1001
1101
1001
1001
1001
1001
1001
1101
1001
1101
1101
1101
1101
1101
1101
1001
1201
1101

721
751
771

991
1001
1001
991

1001
1001
1001
1001
981

1001
1001
1001
1001
1001
1001
991
991
961

991
1001
961



A^|)endix II -
le 2.

Concenuations of chlorinated hydrocarbons in blank sanples and t recoveries of spiked blanks.

hexachlorobenzene 
lindane (ganna-BIIC) 
heptachlor 
aldrin
heptachlorepoxide
alpha-chlordane
trans-nonachlor
dieldrin
nirex
o,p'-DOE
P.P’-COE
o. p'-CCD
p. p’-aiD 
o.p’-DOT 
P.P^'CCT
dichlcrobiphenyls
trichlorobipfienyls
tetrachloiobiphenyls
pentachlorobifihenyls
hexachlorobiphenyls
heptachlorobiphenyls
octachlorobiphenyls
nonacJilorobiphenyls
2,3,6 trichlorotoluene

recovery of acenaphthene-dlO

Chen. 1
blanks 
Chen. 2 Chen. 3

50-404 50-413 50-424

< .62 < .45 < .47
< .95 < .67 < .69
< 1.7 < 1.4 < 1.4
< .90 < .63 < .66
< 1.4 < 1.0 < 1.0
< .B5 < .62 < .63
< .90 < .64 < .67
< 1.0 < 1.3 < 1.4
< 1.3 < .92 < .95
< 1.3 < .95 < .94
< .76 < .52 < .56
< 2.4 < 1.0 < 1.9
< 2.2 < 1.0 < 1.0
< 2.4 < 1.7 < 1.7
< 1.7 < 1.3 < 1.3
< 2.9 < 2.1 < 2.2
< 1.4 < 1.1 < 1.1
< 1.4 < 1.0 < 1.1
< 1.3 < 1.0 < 1.0
< 1.2 < .06 < .90
< .06 < .62 < .62
< .00 < .57 < .60
< 1.2 < .07 < .03

14 20 9.1

60? 92? 90?

sp.blanks
cl>en. 1 Chen. 2 chen. 3 

50-403 50-414 50-423

54t
not
04t

loot
loot
not
loot
loot
loot
not
loot
9Gt
96i

not
not
loot
not
not
not
not
loot
92t
let
lit

91t

140?
13DS
96t

140t
loot
140?
140?
12Ci
150?
140?
140?
140?
140?
150?
150?
140?
150?
170?
150?
150?
150?
ICO?
150?
140?

59%
100?
lit

loot
9Qt

not
100%
93t

100?
loot
loot
97?
93?

IDO?
110?
loot
100?
99?

100?
mo?
100?
95?
79?
94?

100?
a The concentrations and recoveries of conpounds are calculated using ? recovery of acenaphthene-dlO.



Appendix II - 
Table 3.
Concenuations of aronatic hydrocarbons in Duwanish III sedinent sanples, ng/g dry weight.

chenist 1 chemist 2

naphthalene 230 
2-nethi'l naphthalene 150 
1-neth;.'l naphthalene 120 
biphens'l 34 
2,6-dinethyl naphthalene 69 
acenaphtnene 32o 
fluorene 310 
phsnanthrene 2^00 
anthracene 52o 
1-nethi'l phenanthrene 2^ 
fluoranthene 3Bm 
pyrene 4200 
benz[a]anthracene 1600 
chrysene 2500 
benzo[e]pyrene 1700 
benzo[a]pyrene 1900 
peiylene 500 
dibenz[a,h]anthracene 340

recovery of naphthalene-dO 70i 
recovery of acenaphthene-dio 95i 
recovery of perylene-di2 674

sanple weight, g 10 15 
1 dry weight 53.41

330
140
100
35
61

330
310

2300
510
220

3600
3500
1600
2600
1600
1900
550
300

7n
8-1t
684

10.13
53.87

880
230
210

59
50

470
460

2600
500
240

3900
4100
1800
3000
1000
2000
610
330

704
944
714

10.17 
53.29

310
160
100
40
76

360
35.0

2500
620
220

3700
4000
2000
3200
2000
2100

700
340

614
934
644

10.16
52.49

310
199
100
46
05

350
550

3000
2200
270

4000
4500
2400
4200
2500
2600

900
510

704
504
624

ID. 28
52.43

300
150
110
38
74

330
320

2300
540
220

3600
3700
2000
3100
1908
2000

740
330

784
904
624

10.26
52.32

chenist 3
50-399 50-400 50-401 50-409 50-410 50-411 50-419 50-420

260
130
96
33
64

360
310

2200
460
190

3200
3500
1700
2800
1800
2000
570
310

904
1004
744

10. 38
54.43

320
150
99
39
71

320
320

2100
530
190

3100
3300
1700
2800
1500
1700
550
200

034
914
694

10.27
63.26

50-421 X s CV

320 360 200 56
159 170 30 10
110 120 40 33
41 41 8 19
0-J 75 11 14

3.30 350 50 14
3CO 370 90 24

22DO 2400 300 12
1300 310 580 72
200 220 30 14

5100 3600 300 8
3510 3900 400 10
1500 1300 300 17
2500 3C00 500 17
1600 1900 300 16
1600 2000 300 15
550 640 120 19
290 340 70 21

f!94 80 7 9
1004 93 5 5
854 71 9 13

10.10 
56.47



Appendix 
Table 4.

II -

CmcewjUons of arowUc hWrocartxms in Cu„»,,isn m

chenist t chenist 2 chenist 3
50-399 50-400 50-401 50-419 50-410 50-4M

naphthalene 
2-netU'l naphtTialene 
l-netf>yl naphthalene 
bipheryl
2,6-dinethyl naphthalene
acenachthene
fluorene
phenaothrene
anthracene
1-r.ettyi phenanthrene
fluoranthene
pyrer.e
ben2[a]anthracene
cfirysene
benzofejpyrene
benzoiaipyrene
perylene
dibenzfa. h]anthracene

recovery of naphthalene-dO 
recovery of acenaphthene-dlO 
recovery of perylene-di2

sample peioht. g 
I dry weight

50-419 50-420
230
150
120
34
69

320
310

2400
520
240

3800
4200
if.no
2600
1700
19D0
560
340

70%
SSI
671

10.15
53.41

330
140
100
36
61

330
310

2380
510
220

5600
3900
1600
2600
1000
1900
550
300

711
041
651

10 13
53.0/

230
210

59
SO

470
4D0

2600
530
240

3900
4100
1300
3000
1300
2000
610
330

701
94»
711

10.17 
53.29

310
160
100
40
76

3C0
350

2500
620
220

3700
4000
2000
3200
2000
2100

TOO
340

Oil
951
641

10.16
52.49

310
190
100
45
05

350
590

3000

270
4000
4500
2400
4200
2500
2600

900
510

701
904
621

10 20 
52. 43

300
150
110
30
74

330
520

2.300
540
220

3600
3700
2000
3100
1900
2000

740
330

764
9D4
624

10.26 
52.32

200
130
95
33
64

360
310

2200
460
190

3200
3500
1700
2080
UlflO
2000
570
310

904
1001
744

10. 30 
54. 43

320
150
99
39
71

320
320

2100
530
190

3100
3300
1700
2000
1600
1700
550
2.99

031
911
634

10.27
63.26

50-421 s
320 300 30
190 17U 30
110 120 •»
41 41 eD3 75 11

330 350 502m 570 90
22m 2400 300

- 5-10 50
201] 220 30

5100 3600 30G
3500 33fi0 400
1503 le-oo 300
251,0 3000 500
1600 1900 300
1010 2000 300
5S0 640 120
290 340 70

094 00 7
1C04 93 5
P54 71 9

10. ia 
56.47

10
10
33
20
15 
14 
24 
12 
9

14 
0

10
17
17
16
15 
19
2i

9
5

13



II -Appendix 
Table 5.

Of cMorinatM hyoroca.fcs in Ou,«ia„ samples.
ng/g dry neiglit.

chenist I

50-399 50-d00 50-/101
chsfiist 2

hexachlorobenzena 
lindane (garwa-PHC) 
^cpt^cr>lor 
aldrin
hcptachlorepoxiide
alpha-chlordane
trans-nonacWor
dieldrin
piirex
o,p’-DDE
P.P*-D0E
o, p’-DDD
p. p‘-D0D 
O.p’-DOr 
P-P’-POr
dichlorcbiphenyls 
trichloj obipnenyls 
tetrachlorobiplienyls 
pentachlorcPiphenyls 
hexachlorobiphenyls 
heptacniorobiphenyls 
octachlorobiphenyls 
nonachlor obiphenyls

recovery of acenaphthene-dlO

sanple weight, g 
t dry weight

50-409 50-410 50-411
chenist 3

<
<
<
<

<
<

.63

.91
1.7
.81
1.3
1.9
1.0
1.6
1.1

.51
.50
1.7
.80
1.3
1.6
1.2
1.6
1.1

50-419 50-420 50-421
.56
.73
1.3
.65
1.0
1.5
1.3
1.3
.66

<
<
<
<

.67

.75
1.6
.71
1.1
1.6
1.3
1.5
1.0

.65 
.83 
1.8 
.79 
1.3 
2 9 
1.0 
1.6 
1.1

.60

.84
1.8
.80
1.3
1.6
1.2
1.6
1.2

<
<
<
<
<

.39

.72
1.5
.64
1.0
1.5
1.2
1.4
.85

.35

.64
1.3
.56
.09
1.3
-85
1.2
.75

.45

.02
1.6
.72
1.1
1.4
1.1
1.6
.96

4.0
53

200
550
460
130
20
10

95i

10.15 
53.41

IM concamratioos of conpomOs ooro colcolotea osing 1 recovery of acenaphtheoe-d,0.

4.0
55

4.0
52

5.3
55

6.7 4.5
CO

4.5 3.0 5.6
150
4?0
410
130
32

180
440
350
110
30

1QO
490
400
120
29

*1 f
230
670
580
300
R4

200
520
420
130
07

49
190
5D0
450
130

37
170
430
370
120

4-9
170
430
360
130

6.3 14 5.3 40
if

7.4
28

6.0
31
14

24
6.6

841 94» 93t 90t 501 1004 914 1004
10. 13
53.87

10.17
53.29

10.16
52. 49

10.28
52.43

10.26
52.32

10.30
54.43

10.27
63.26

10 10 
56,47

X

.62

1.7
1.1

4.8
51

190
500
420
140
34
12

s

.04

.5

.2

1.0
6

20
00
70
60
19
11

cv
6

29
18

21
12
11
16
17
43
56
92



Appendix IV. Selected physical properties of aged test sediments and their
lS-LTamJh!po““"o:stl;sr‘ “

Sediment

Cl

C2

C3

C4

C5

C6

C7

C8

Aged Sequim 
Bay

Aged Bov/man 
Bay

Fresh Sequim 
Bay

Fresh Bowman 
Bay

£H
Day 0 Day 10

Salinity 

Day 0 Day 10

6.7

6.7

7.5 

7.0

6.8 

7.2

6.5 

7.2 

7.2

7.2

6.6

6.6

6.4

6.5 

6.5 

6.5 

6.1

7.0

7.1

6.3

7.4 7.1

7.6 7.3

28.5

28.5

28.5

28.5

29.0

28.5

28.5

29.0

29.0

28.5 

29.7

29.5 

29.7 

29.5

29.5

28.5

29.5 

29.5

29.0 28.5

31.0 28.5

30.5 29.7

Mean Eh (mv) 

Day 0 Day 10

+133 

+ 69 

+ 62 

+142 

+ 54 

- 16 

+ 15 

+ 5 

+125

+170

+ 87

+ 69

+151 

+172 

+ 87 

+117 

+ 78 

+ 60 

+ 74 

+ 58 

+ 36

+127

+112

+ 44

J



Appendix III.

Sediment

Cl

C2

C3

C4

C5

C6

C7

C8

Sequim Bay

Bowman Bay

sediments andOf 10-day amphipoi b?oassays!“'‘“ “ “"'P'otion

S»

Day 0 Day 10

7.4

7.2

7.0

6.9

7.0 

6.9

7.1 

7.4 

7.6 

7.0

7.9

7.4

7.3

7.6

7.4 

7.1 

7.3 

7.8

7.7 

7.3

Sal ini tv 

Day 0 Day 10

26.9

26.4

26.5 

26.3 

26.1 

27.8 

28.0 

30.2 

31.0 

28.7

28.0

27.0

27.0

27.0

27.0

27.0

27.0 

27.5

28.0 

27.0

Mean Eh (mv) 

Day 0 Day 10

+105 

+ 76 

+ 47 

+ 41 

+ 51 

+ 48 

+ 51 

+ 19 

+126 

+360

+128 

+150 

+ 30 

+ 32

- 15 

+ 25

- 23

- 9

- 39 

+ 79
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P»RT OF SEATTLE

MEAiOftANOaM

December 19, 1984

•j-Q John Dohrmann, Senior Environmental Planner

FROM Doug Hotchkiss, Consultant

SUBJECT Arithmetic Mean Values of T-32 Sediment Compared to 4-Mlle Rock, Deep 
Central Basin and Pre-1900 Values

T-32 Sediments 4-Mlle Rock T-32 Sediments METRO TPPS Study
Failing 4-Mile Criteria Passing 4-Mlle Deep Central

Contaminant Rock Criteria (125Z) Rock Criteria Basin Pre 1900

As ppm 17.4 + 3.3 19 3.7 + 1.1 10 6
Cd ppm 5.0 + 2.9 0.9 0.68 + .25 .32 .39
Cu ppm 119.0 + 48.7 115. 17.6 + 7.2 36 25
Pb ppm 188.1 + 95.5 158. 11.3 + 15.5 38 6
Hg ppm 1.0 + 0.44 1.4 0.05 + 0.06 0.14 0.05
Zn ppm 435.9 + 244 450. 39.1 + 11.3 99 80

PcB's ppb 2763 + 2498 760 5.9 + 24 125 13

DDT*s ppb 72 + 74 9 N.D. . 1.5 •24

High
PAH’S ppb 8485 + 7206 14,000 292 + 547 2,200 340

Low
PAH’S ppb 3778 + 3620 855 236 + 202 -160 170

5166p
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V

T-30 EXPANSION

DEPTH AMPHIPOD HEAVY
BORING SAMPLE RANGE(ft) LAB I BIOASSAY METALS PCBs DDTs

i SURVIVE OTHER DATA
P/F /std dev P/F (# F) P/F (ppb) P/F (ppb) P/F (ppb) P/F (ppb) (046:oil i grease)

L(M PAHs HIGH PAHs

HC-6 A 1-4 S-1 F B.6/2.9 F(6) F (6610) F (170) P(nd) P(nd) O&G l.Bt
Abnori Oyster 48.9»

8 4-10 S-2/3 F 12.2/2.9 F(l) F (2810) F(95) F (3800) P(nd) 04G l.Oi
(cutoff)

C 11.5-16.5 J P 17.4/1.5 P P(nd) P(nd) P (315) P (203)
. Abnore Oyster 31.Ot . 

OJG 0.04t

D 16.5-22 K P 17.6/1.5 P P (nd) P (nd) P (243) P (254) OiG 0.03t

HC-7 A 0-4.5 S-1 F 3.4/1.5 F(6) F (2500) F (81) F (3230) F (28800) 04G 1.8t
Abnora Oyster 72.Ot

B 4.5-S.5 S-2 F 0.2/0.4 F(6) P (140) P(nd) F (2060) P (11030) OiG 2.0»
Abnor# Oyster 60.Ot

B’ 8-11 S-3 . F 0/ 0 NO CHEM SAMPLED
Abnor* Oyster 62.5t

C 11-14 S-3/4 F 12.8/3.0 F(4) P (150) P (nd) F (3630) F (17160) 0&G 0.98t

D 16-20. L ARCHIVE
(cutoff) .

- E 21-27 M- P 18.0/1.2 P P(nd) P(nd) P (586) P (27) OiG 0.05t

F 28-33 N P 17.0/2.0 F(D P(nd) P(nd) P (214) P(67) OiG O.Olt

HC-8 A 0-3.5 S-1 F 8.6/1.2 F(l) F (1200) P(nd) F (6380) P (10570) OiG 0.47t
Abnor* Oyster 53.7t

B 4.5-6.5 S-2 F 7.6/2.5 F(4) F (3740) F(80) P(nd) P(nd) OiG 0.90t
Abnor* Oyster 27.6t

B’ 8.5-12.5 S-3 F 13.2/3.0 NO.CHEM TEST
(cutoff) . Abnori Oyster 19.2t

C 12.5-14.5 S-4 ARCHIVE

D 16-19 S-4/5. P 18.4/1.5

HC-9 A 0-3 S-1/2 F 13.4/2.2 F(3) P (420) F(47) F (1900) P (6090) OiG 0.67t -
(cutoff) . Abnor* Oyster 22.9t

B 3-8 S-2/3/4 P 17.8/1.0 P P (nd) P (nd) P (440) P (1670) OiG 0.25t

_
tenor* Oyster 18.4t

C 10-15 0 P 15.4/3.2 P P(nd) P (nd) P (359) P (85) OiG 0.09t

D 15-20 P P 16.0/1.9 P P(nd) P(nd) P(nd) P(57) OiG 0.05t

HC-10 A 0-3.5 S-1 F 10.6/1.7 CIEM COMPOSITED SEE HC-9-A
tenor* Oyster 19.3t

B 3.5-7.5 S-2 F 9.6/1.7 F(l) F (3100) F (105) F (6350) P (9200) OiG 0.5t
tenor* Oyster 22.Ot

B’ 8.5-11 S-3 P'17.6/1.8 P F (1000) P(nd) P (440) P(nd) OiG 0.17t
(cutoff) . tenor* Oyster 26.4t

C 13.5-16 S-4 P 16.4/3.4 P P(nd) P(nd) P(nd) P(nd) OiG 0.02t

D 16.5-20.5 F P 14.0/2.2 F(l) P(nd) P(nd) P (nd) P (205) OiG O.Olt



E 20.5-25 G COMPOSITED SEE HC-IO-D

HC-11 A 0-3 S-1 F 10.4/3.4 CHEM COMPOSITED SEE HC-9-A
Abnorin Oyster 41.6t

8 5-12 S-2/3 F 12.0/4.3 NO CHEM TEST

HC-12 A 0-3.5 S-1 F 11.2/3.0 F (6) F (5200) F(160) F (9900) F (15100) O&G l.n
(cutoff)

B 5.5-9 S-2 P 18.2/0.4 P P (100) P(nd) P (nd) . P (nd)
. Abnora Oyster 42.9t 

O&G (nd)
Abnora Oyster 23.6»

C S P 18.0/2.9 P P (nd) P(nd) P(nd) P (nd) O&G O.llt

D

E

T

U
F 13.0/2.9 P P(nd) P (nd) P (205) P (nd) O&G (nd) • .

HC-13 A 0-6.5 - S-1/2 F 10.4/4.0 F(l) P (140) P(4) F (2080) P (10620) OiG 0.58

- Abnora Oyster 39.6t
B 6.5-9 S-2/3 P 17.8/1.3 F(3) , P(120) P(nd) F(2680) F (20250) O&G 0.88»

•(cutoff)
C 10.5-15 S-1/2/4 P 16.8/2.6 P P(nd) P(nd) P (350) P (1780)

Abnora Oyster 37.3t 
O&G 0.07t
Abnora Oyster 13.4t

D 16-20 H P 17.6/1.7 P P (nd) P(nd) P (598) P (232) O&G 0.29»

E 21.5-25 I P 16.8/1.6 P P(nd) P (nd) P (401) P(87) 0&G0.08t

HC-14 A 0-4.5 S-1/2 F 12.4/2.9 CICM CfflIPOSITED SEE HC-13-A Abnora Oyster 25.5t

B 5-9 S-3/4 -F 5.4/4.3 F(l) P (200) F (20) P (nd) P (3670) O&G 0.21t
Abnora Oyster 25.0t

mtttmmtttmtmmttmmunmmnttntntnmtmmttttmmtnmfmttttttttttmmnmtntttnttmtmn
PIER 28

28-A V 0-7 ARCHIVE

H 7-12 F 14.6/0.9 P P (nd) P(nd) P (232) P (1158) O&G 0.05X

28-B A 0-6 F 2.4/1.1 F(l) P (128) F(70) F (5760) P (4120) 0&G3.5t

8 6-10 F 12.4/3.4 P P(nd) P(nd) P (110) P(nd) O&G 0.03t

C 10-15 F 13.0/4.1 P P(nd) P(nd) P(nd) P(nd) O&G (nd)

P 15-20 F 12.0/1.6 P P(nd) P(nd) P(nd) P (205) O&G (nd)

28-C D 0-6 COMPOSITED SEE 28-B-A



' V

I.

II.

SEDIMENT ANALYSIS T-30 EXPANSION
RAW DATA REPORT CONTENTS AND SUMMARY

Laucks First Series Data Only

(Station) (Depth) Lab Data Lab 4-Mile Disposal
Borine Sample Identification Number Criteria Reauired

12 A 7 7 Fail Contained
6 A 15 15 II II

6 B 16 16 • I II

8 A 22 22 II II

8 B 23 23 II II

10 B 28 28 II II

10 B 29 29 • 1 II

12 B 36 36 Pass Open
14 B 42 42 Fail Contained

Laucks Second Series Data Only

Borine Sample Identification Number Criteria Disposal
13 C A 37 & 38 Pass Open
13 B B 11 & 12 - Fail Contained
10 C C 30 Pass Open

9 B 5 33 & 34 Pass Open
7 B 8 19 Fail Contained

. 7 C 9 20 Fail Contained

AMTest Data (QA/QC Included)

Borine Sample Identification Number Criteria Disposal
*B & C A A & D 81286 Fail Contained
* B B B " 87 II II

* B C C " 88 II II

* B D E " 89 It II

10 D & E F & G " 90 Pass Open
13 D H " 91 II II

13 . E I " 92 II

6 C J " 93 tl
II *

6 D K " 94 II

7 . E M ■ " 95 II

7 E M " 96 II

7 F N " 97 II II

9 C 0 " 98 II

9 D P " 99 II II

12 C S 81300 - It

12 D & E T & U " 01 II II

* A B W " 02 Fail Contained

IV. Laucks First Series QA/QC

V. Laucks Second Series QA/QC

*Samples from Pier 28 
DH/5385P - 01/22/85



I. FIRST SERIES DATA ONLY
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Testing Laboratories, Inc.
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Chemistry Microbiology and Technical Services



Testing Laboiatories, Inc.
940 Soulh Hainey Slieel. Seattle. U^shington 98108 (206) 767-5060 Certificate
Chemistry Microbiology and Technical Services

CUENT Port of Seattle 
P.O. Box 1209 
Seattle, WA 981II 
ATTN I Doug Hotchkiss

LABOflATORY NO. 0^ ^ gi,

Aug. 6. 1984

REPORT ON

SAMPLE
IDENTIFICATION

SOIL

8

Samples were submitted and assigned sequential sample numbers. At your 
request, only the samples identified below were analyzedt

1 OS' I

TESTS PERFORMEC 
AND RESULTS:

1; '^iJ-UOA HCE-12 S-1 0-3.6' 0-3' (2) '6-27 C ^ 1 j c k r 4 /V\ e.i- ^ a ^
C <s -\~a 1 » <7

6 A 15) J-1404 HCE-6 S-1 1.1-4.1' 1.1-4.1' (2) 6-20 ' ' e
6 B 16) J-1404 S-2 7.3-10.3'~TTil-7.1' (2) 6-20
S A 22) J-1404 HCE-8 s-1 0-3.4* 0-3' 6-22 -•

B ^_) J-1404 HCE-8 s-2 4.j-e.5* 4.2=6.7' 6-22
f 0 B 28) J-1404 HCE-10 S-2 3.5-7.5' 4.5-7.5' 6-22 f •

...
1 0 R' 29) J-1404 HCE-10 S-3 8.5-10.5' 8.7-10.7' 6-22 ( r t •

J-A.[Ji36J J-1404 HCE-12 s-2 ^,5-9.0'_ :5,5-9.0' (r-2J o^
/ H i^i42) J-1404 HCE-14 S-4 6.8-8.8 6-27 F a:! Co ^ coi

Samples were passed through a No. 10 sieve prior to analysis. Only material 
passing the sieve was analyzed. Percentages retained were as followj

1 :(-/!

7
G-A
15

6-B
16

£-/\
22

8-B
23

% retained 8 3 6 L/2 6
Major description wood wood wood shelIs

Minor description shells,
rocks

lo-g
28

shells,
rocks

lo~B
29

shells,
rocks,

/foil
131-B
36

!«+ -
42

B

% retained 6 L/2 L/2 L/2

Major description shells -----

Minor description wood

©' Thts report a submned tor the eidusve use ot the person, partrtership. or corporation to whom d i$ eOdresaeo Subsequent use o4 the rtame o< true company or or«y 
memper of its start in connection with ffte aovertising or aaie ol any proouct a process will be grantee only on contact. This company accepts no resportaoiMy eaoept 
tor the Cue pertormance of inspeciton arxi/or analysis m good tanh aix] according to the rules of the trade and of soertce.



Testing Laboratories. Inc.
940 South Harney Street. Seattle. Washington 98108 (206)767-5060 Certificate
Chemistry Mcrobiology and Technical Services

Port of Seattle
PAGE NO.

LABORATORY NO
8519^

Routine analyses were then performed on the satfiples, with results as follow:

%, as received basis 
6~A S-3 g-A

7 15 16 22 8-B23

Total Solids 52.0 ^5.5 54.8 52.9 50.0

/0-8 \o b' /‘t -B
28 29 36 42

Total Solids 52.8 75.2 74.9 68.2

dry basis

7 15 16 22 23

Total Organic Carbon - 3.3 5.2 3.4 2.2 3.0
Total V0Iat 1le Sol ids 9.2 11. 7.2 6.7 9.1
Oil & Grease 1.1 1.8 1.0 0.47 0.90
Sulfide as S .030 .046. .076 .063 .043
Sand 22.7 7.6 42.8 28.8 16.9
Silt 55.3 65.0 42.1 52.8 55.6
Clay 22.0 27.4 15.1 18.4 27.5

28 29 36 42

Total Organic Carbon 2.5 0.9 0.1 2.0
Total Volatile Sol ids 6.9 3.3 1.2 6.2
Oil 6 Grease 0.50 0.17 L/0.01 0.21
Sulfide as S .007 .003 .004 • 0 0

Sand 22.6 81.6 88.4 51.0
Silt 53.6 13.5 9.8 36.9
Clay 23.8 4.9 1.8 12.1



Testing Laboratories, Inc.
940 South Harney Street. Seattle. Washington 98108 (206)767-5060 Certificate
Chemistry Miarobtology and Technical Services

Port of Seattle
PAGE NO.

LABORATORY NO. 8519A

Samples were then analyzed for Halogenated Hydrocarbons in accordance with 
Washtngton State Department of Ecology WAC 173-303 with results as follow:

Halogenated Hydrocarbons* 
parts per million (mg/kg), 
as received basis

1 -LM
7

6-/1
15

6-8
16

9-A
22

8-B
23

L/15. L/15. L/15. L/15. L/15.

lo-S to-B' 12-8 I^f-B
28 29 36 42 MCL

L/15. L/15. L/15. L/15. *Halogenated Hydrocarbons* 
parts per mi 11 ion (mg/kg), 
as received basis

* reported as the sum of the halogens bromide, chloride, fluoride and iodide
A result of less than 100 parts per million is classified as undesignated waste.

S^ples were analyzed in accordance with i»0 CFR. Part,261.24 for EP Toxicity, 
with results as shown below: . ^

concentration, mg/L

7 15 16 22 23

L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
L/0.02 L/0.02 L/0.02 L/0.02 L/0.02
L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

Arsenic 
Barium 
Cadmium 
Chromiurn 
Lead

This report is submined for the exclusive use of the person, partr>ershtp. or corporation to whom it is addressed. Subsequent use of the name of thts company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.



Testing Laboratories, Inc.
940 Soulh Harney Street. Seattle. Washington 98108 (206)767-5060 Certificate
Chemistry Microbiology and Technical Services

Port of Seattle

Mercury
Selenium
Silver
Endrin
Methoxychlor
Toxaphene
2,1*-D
2.A.5-TP (sMvex) 
Lindane

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Si1ver
Endr i n
Methoxychlor
Toxaphene
2,1»-D
2,A,5-TP (silvex) 
Lindane

PAGE NO.

LABORATORY NO.
8519^

u-4
7

L/0.005
L/0.1
L/0.1
L/0.0002
L/0.001
L/0.005
L/0.005
L/0.002
L/0.0001

concentration, mq/L
6-B

16 22
8-8

23

L/0.005 L/0.005 L/0.005 L/0.005
L/0.1 L/0.1 L/0.1 L/0.1
L/0.1 L/0.1 L/0.1 L/0.1
L/0.0002 L/0.0002 L/0.0002 L/0.0002
L/0.001 L/0.001 L/0.001 L/0.001
L/0.005 L/0.005 L/0.005 L/0.005
L/0.005 L/0.005 L/0.005 L/0.005
L/0.002 L/0.002 L/0.002 L/0.002
L/0.0001 L/0.0001 L/0.0001 L/0.0001

concentration, mg/L
28

)0-8'
29

u-B
36

L/0.1 L/0.1 L/0.1 L/0.1
L/0.5 L/0.5 L/0.5 L/0.5
L/0.02 L/0.02 L/0.02 L/0.02
L/0.1 L/0.1 L/0.1 L/0.1
L/0.2 L/0.2 L/0.2 L/0.2
L/0.005 L/0.005 L/0.005 L/0.005
L/0.01 L/0.01 L/0.01 L/0.01
L/0.1 L/0.1 L/0.1 L/0.1
L/0.0002 L/0.0002 L/0.0002 L/0.0002
L/0.001 L/0.001 L/0.001 L/0.001
L/0.005 L/0.005 L/0.005 L/0.005
L/0.005 L/0.005 L/0.005 L/0.005
L/0.002 L/0.002 L/0.002 L/0.002
L/0.0001 L/0.0001 L/0.0001 L/0.0001

MCL

5.0 
100.

1.0 
5.0
5.0 
0.2
1.0
5.0 
0.02

10.0
0.5

10.0
1.0 
0.4



Testing Laboiatories. Inc.
940 Soulh Harney Slreet. Sealtle. Washington 98108 (206)767-5060 Certificate
Chemistry Microbiology and Technical Services

Port of Seattle

PAGE NO. 5

LABORATORY NO. 85194

Samples were analyzed also for Gravimetric Aromatic Hydrocarbons in accordance 
with Washington State Department of Ecology WAC 173-303. The method requires 
analysis of the sample through successive stages until the result obtained is 
less than U by weight (as received basis) or until the fourth stage has been 
completed. Results are as shown below:

Stage:

1. Soxhiet Extraction

1. Soxhiet Extraction 

* for 4,5,6 membered rings

% by weight, as received basis*
€-f\ 6-8 g-/) g-B

7 15 16 22 23

.22 .28 .32 .22 .084
10- 8 

28

.052

10- B 
29

.082

R-B
36

.015

ll-B
42

.19

Samples were analyzed for priority pollutants in accordance with 40 CFR, 
Part 26l, with results as shown below:

parts per million (mg/kq), dry basis
Inorganics 7 15 16 22 23
Antimony
Arsenic
Beryl 1iurn
Cadmium

L/0.5
21.
0.32
5.8

L/0.5
19.
0.32

10.

L/0.5
15.
0.19
6.1

L/0.5
15.
0.23
2.2

L/0.
20.
0.
7

Chromium 89. 300. 100. 44.
J •

100.Copper 110. 190. 91. ■ 7^. 130.Lead 160. 350. 100. 110. 220.Mercury 1.4 1.6 1.0 .39 1.

™ PArtormanc* 01 inspaction and/of analysis in good taith and accoiding to lha tolas o( tha trada and of soanca.



udssTesting Laboratories. Inc.
940 South Harney Street. Seattle. Washineton 98108 (206)767-5060 

Chemistry Microbiology and Technical Services

Certificate

PAGE NO.

Port of Seattle LABORATORY NO. 85194

parts per mil Hon (mq/kq). dry basis
6-/1 6-S A g-B7 15 16 22 . 23

50. 58. A6. AO. 57.
0.6 L/0.5 :o.5 . L/0.5 0.8
2.0 3.7 1.6 0.6 3.2

L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
A20. 550. 320. 2k0. 360.

5.6 1.3 0.6 L/0.5 0.7
L/0.1 L/0.1 L/0.1 L/0.1 L/0.1

parts per billion (ug/kg), dry basis

%

Nickel 
Selenium 
Silver 
Thai Hum 
Zinc
Total Cyanide 
Total Phenol

Volatile Organics (by GC/MS)

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chioroethane 
Methylene Chloride 
Acrolein 
*Acetone 
Acrylonitrile 
♦Carbon Disulfide 
111-Dichloroethylene
1.1- Dichioroethane 
trans—1»2—Dichloroethylene 
Chloroform 
*2-Butanone
1.2- Dichloroethane 
1,1,1-Trichloroethane 
♦Vinyl Acetate 
Bromodich1oromethane 
Carbon Tetrachloride
1.2- Dichloropropane 
Trichloroethylene 
Benzene

U in o' »<• Poown. partnership, or oorporation to whom H a addressed SiAiseouent use of the name ol this company or any^ r oTr:iar.°nd" ~ --

L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
2A0. 160. 180. 780. 290.
L/A. L/A. L/A. L/A. L/A.

1,100. 660. L/20. L/20. L/20.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. - L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.
L/A. L/A. L/A. L/A. L/A.



Testing Laboratories. Inc.
940 South Harney Street. Seattle. Washinelon 98108 (206)767-5060 Certificate
Chemistry Microbioiogy and Technical Services

Port of Seattle

Chlorodibromomethane 
1f1t2-Trichloroethane 
2-Chloroethy1 vinyl ether 
Bromoform
*A-Methyl-2-pentanone
*2-Hexanone

‘ 111 »2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Chiorobenzene 
trans—1t3~Dichloropropene 
Ethylbenzene 
cis-1f3~Dichloropropene 
*Styrene
*o-Xylene + p-Xylene 
**Fluorotrichloromethane

Extractables (by GC/MS)

N-nitrosodimethy1 amine 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
Phenol
1t3-Dichlorobenzene
1tA—Dichlorobenzene
11 2-Dichlorobenzene
Bisr<2-chloroisopropyl )ether
Hexachloroethane
N-nit roso-di-n-propy1 amine
Nitrobenzene
Isophorone

PAGE NO.

LABORATORY NO. 85194

parts per billion (ug/kq). dry basis
12.-A 1 1 is 2~A 8- B7 15 16 22 23

LA. LA. LA. LA. LA.LA. LA. LA. LA. LA.LA. LA. lA. LA. LA.LA. LA. LA. LA. LA.LA. LA. LA. LA. LA.LA. LA. LA. LA. LA.LA. LA. 10. LA. LA.LA. LA. LA. LA. LA.20. 20. 50. LA. 50.LA. LA. LA. LA. LA.LA. LA. LA. LA. LA.60. 90. 10. LA. LA.LA. LA. LA. LA. LA.LA. LA. LA. LA. LA.LA. LA. 20. LA. LA.LA. LA. 100. LA. 30.

L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.L/100. L/100. L/100. L/100. L/100.

This re^ is submmed lor th« exclusivs use ol the person, pannership. or corporation to whom it is aOdressed Sitosequeni use ol the name ol this company or any 
rnen^ol its stall in connection with the advertising or sals ol any product or process will be granted only on contract This company accepts no responsibility sicapi 
lor due performance of inspection and/or analysis in good faith and according to the rules of the trade and of soence



Testing Laboratories, Inc.
940 South Harney Street. Seattle. Washington 98108 (206)767-5060

Certificate
Chemistry. Microbiology and 'fechnical Services

Port of Seattle

PAGE NO.

LABORATORY NO. 8519^

parts per billion (ug/kg), dry basis
6- A ^-8 8-A 8-B7 15 16 22 23

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. . L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. 3,800. 630. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. 2,0A0. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/IOO. L/100. L/100. L/100.
L/100. . L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
8.A00. L/100. L/100. 2,990. L/100.
1,500. L/100. L/100. 1,350. L/100.
L/100. L/100. L/100. L/100. L/100.

15,100. L/100. L/100. 6,130. L/100.
L/100. L/100. L/100. A,AA0. L/100.
L/100. L/100. L/100. L/100. L/100.

2-Nitrophenol 
2, if-D i methyl phenol 
Bis(2-chloroethoxy)methane 
2,1*-D ichlorophenol 
1t2,A-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
A-Chloro-m-cresol 
Hexachlorocyclopentadiene 
2,A,6-Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinit roto1uene 
Acenaphthene 
2,A-Dinitrophenol 
2,A-Dinitrotoluene 
A-Nitrophenol 

. Fluorene
A-Chloropheny1 phenyl ether
Diethylphthalate
A,6-Dinitro-o-cresol
1,2-0iphenylhydrazine
A-Bromophenyl phenyl ether
Hexachlorobenzene
Pentach1oropheno1
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene
Pyrene
Benzidine

This report is subtnned tor the exclussre use ot the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
rnember of Hs staff in connection with »ie advertising or sale ot any product or process will be granted only on consact. This company accepts no responsibility aicepl 
lor the due performance of inspection «xJ/or analysis in good faith and according to the rules of the-irade and of sdence.
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Butyl benzyl phthalate 
Benzo(a)anthracene 
Chrysene
3t 3“-Dichlorobenzidine 
Bis(2-ethyl hexyl)phthalate 
N-n11rosodip heny1 amIne 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
0ibenzo(ah)anthracene 
Benzo(ghi)perylene 
2t3f7t8-Tetrachlorodibenzo- 

p-dioxin (TCDD)
*AnIline 
*Benzoic Add 
*Benzyl Alcohol 
*^-Chloroanl1ine 
*Dibenzofuran 
*2-Methylnaphthalene 
*2-Methylphenol 
*A-Methylphenol 
*2-Nitroani1ine 
*3-Nitroani1Ine 
*A-Nitroani1ine 
*21 5“TrIchlorophenol

PAGE NO

LABORATORY NO. 8519^

parts per billion (ug/kg). dry basis
\'i~A G' A 1 C

D B-A 8-B
- 7 15 16 22 23

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
A,200. 3,600. 2,600. 2,100, 2,600.
L/100. L/100. L/100. L/100. L/100.
L/100. 510. L/100. 630. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. ,L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100.
L/100. L/IOOi L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. .L/100.
L/100. L/100. L/100. 1.530. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100, L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

? »ubmtt»d (Of tha ..elusive use of the person, partnership, or corporation to whom it is addressed SiDsequent use ot the name of this company or any 
1 - *’• AOvertising or sale ol «iy product a process will be yant«) only on coneact This company accepu no responsbility e.cept

penormanc® ol inspection and/or analysts in good laith and according to the rules ol tha trade and ol saence.
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Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
deita-BHC

"'gamma-BHC (lindane) 
heptachlor 
a 1 dr i n
heptachlor epoxide 
dieldrin 
4,4"-DDE 
4,4"-DDD
endosulfan sulfate
4,4"-DDT
chlordane
alpha endosulfan
beta endosulfan
endrin
endrin aldehyde
toxaphene
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

PAGE NO. 1 0

LABORATORY NO. 85194

parts per billion (ug/kg), dry basis

I 3-4 
7-

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
120.

L/10.
40.

L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.
1,100.
L/ioo;
L/100.
4,100.

6-A
15

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
170.
40.

L/10.
L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.

970.
L/100.
L/100.
5,640.

6-B
16

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
80.

L/10.
15. 

L/10. 
L/10. 
L/10. 
L/10. 
L/10. 

L/400. 
L/100. 
L/100. 
L/100.

580.
L/100.
L/100.
1,600.

8-A
22

L/5.
L/5.
l/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.

L/10.
L/10.
L/10.
L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
1,200.

8-B
23

L/5.
L/5.
L/5.
L/5.

10.
L/5.
L/5.
L/5.
L/5.
50.
40.
30.

L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.

540.
L/100.
L/100.
3,200.

This report I, subrnned tor tt» »clusiva use of the person, pannershrp, or corporation to whom it is addressed Siitsequent use ol the name of this company or any 
rnttraber of its staff in connection with erlwAnifiino or sale of anv oroduct or nrrM>««* sA,,ii evaneesee _____ _____ -r,__________  _______ . ,

' r • * W tne exciusiva use or ine perawi. pannersnip. or corporation to whom n is addressed Siltsequenl use of the name of this company or any
connection with V>e advertising or sale of any product or process will be yanted only on contract. This company accepts no responsibility excMt 

lor the due performance of inspectioo and/or analysts in good faith and according to the rules of the trade and of saence.



LaucTesting Laboratories. Inc.
940 South Harney Street. Seattle. Washington 98108 (206)767-5060

Certificate
Chemistry MioDbiolcgy and 'fechnical Services

Port of Seattle

PAGE NO.

LABORATORY NO. 8519^

parts per million (mq/kq). dry basis

10-B lO-Q IX-B
28 29 36 1*2

l/0.5 l/0.5 L/0.5 L/0.5
16. 5.1 2.2 10.
0,2h 
2.2 

50.. 
98. 

150. 
0.89 

hi*. 
0.5 
1.6 

L/0.5 
250. 

0.6 
L/0.1

0.13 
0.7 

17. 
3h. 
66. 
0.22 

17. 
L/0.5 

0.5 
L/0.5 
92. 

L/0.5 
L/0.1

0.07 
O.h 

18. 
10. 
2.7 

L/0.05 
2.5 

L/0.5 
L/0.2 
L/0.5 
36. 

L/0.5 
L/0.1

0.11»

1.5
30.
h7.
62.
0.66

30.
L/0.5

0.5
l/0.5
150.
L/0.5
L/0.1

Inorganics

Antimony
Arsenic
Beryl 1ium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thai 1iurn
Zinc
Total Cyanide 
Total Phenol

Volatile Organics (by GC/MS)

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acrolein
*Acetone
Acrylonitrile
*Carbon Disulfide
1f1—Dichloroethy1ene
1,1-Dichloroethane
trans—1,2-Dichloroethylene
Chloroform

ja ■ • ri “ submined tor the eiclusive use ot the person, partnership, or corporation to whom it is aiMressert Subsequent use ol the name ot this company or any
attven'sihS o' o' P'oouct or process will be granted only on coneact This company accepts no responsibrlity eicepi 

for tn« du« perlormanc# of inspection aod/oc analysis in good forth and acconjmg to the rules of the trade and of soence.

parts per billion (ug/kq). dry basis
L/A. L/3* L/3. L/3. L/1,
L/A. 1/3* L/3. l/3. L/1.
L/A. L/3. L/3. L/3. ■ L/1.
L/A. L/3. L/3. L/3. l/i.
150. 230. lAO. 3A0. L/1.
L/A. L/3. L/3. L/3. L/1.L/2'O. L/10. 320. 220. L/1.
L/A. L/3. L/3. L/3. L/1.
L/A. L/3. L/3. L/3. L/1.
L/A. L/3. L/3. L/3. L/1.
L/A. L/3. L/3. L/3. L/1.
L/A. L/3. L/3. L/3. L/1.
L/A. L/3. L/3. L/3. L/1.
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*2-Butanone
1.2- Dichloroethane 
’1,1,1-Trichloroethane 
*Vinyl Acetate
Bromodich1oromethane 
Carbon Tetrachloride
1.2- Dichloropropane 
Trichloroethylene 
Benzene
Chlorodibromomethane 

1#2-Trichloroethane 
2-Chloroethyl vinyl ether 
Bromoform
M-Methyl-2-pentanone
*2-Hexanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
*Styrene
*o-Xylene + p-Xylene 
**Fluorotrichloromethane

PAGE NO. 1 2

LABORATORY NO. 8519^

parts per billion (ug/kq). dry basis

/0-8
28

fo-e'
29

1 a-8

36
n-e
A2

Method
Blank

LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. l/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/2.
LA. L/3. L/3. L/3. L/1.
LA. L/3._ L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. l/3. L/3. l/3. L/1.
LA. - L/3. L/3. L/3. L/1.
LA. l/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.:.

10. 5. 3. 5. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
70. 30. 10. 40. L/1.

Thu report « submrned for the eiclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
/V 'ts start in connection with the advertising or sale of any product or process will be yanted only on contract. This company accepts no responsibility except

- • lor tr>e due performance of inspection and/or analysis in good faith and accoiding to the rules of the trade and of soence.
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PAGE NO. 1 2

LABORATORY NO. 8519^

parts per billion (uq/kq). dry basis
10 -e 

28
■10-b'

29
li-B

36
14- e

A2
Method
Blank

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. . L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100, L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. - L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
1,370. AAO. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

Extractables (by GC/MS)

N-nit rosodimet hy1 amine 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
Phenol
1,3-Dichlorobenzene 
1,1»-D i ch 1 orobenzene 
1,2-Dichlorobenzene 
B i s(2-chloroisopropy1)ether 
.Hexachloroethane 

—nitroso-di-n-propylamine 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,imethyl phenol 
Bis(2-chloroethoxy)methane 
2,l«-Dichlorophenol 
1,2,4-Trichiorobenzene 
Naphthalene
Hexach lorobutad ie.ne
A-Ch1oro-m-creso 1
Hexach1orocyc1opentadiene
2,A,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
2,A-Dinitrophenol
2,A-Dinitrotoluene
A-Nitrophenol
FIuorene
A-Chlorophenyl phenyl ether

" oorpof«K)o lo whom it is adOrMsed Siitsaquenl uaa ot the nam. ot thn company Of any
(or th. du. "9 ° o"ly on eonaact Th,a comp«,y accapia no raapona.0,l,ty
or ir>e aue p^rtoonance of inspection and/or analysis in good faith and accofding to the rules of the trade and of soence , -k*
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PAGE NO.

LABORATORY NO.
8519^

Diethylphthalate
^,6-DInitro-o-cresol
1•2-DI phenyl hydraz ine
A-Bromophenyi phenyl ether
Hexachlorobenzene
Pentachloropheno1
Phenanthrene
Anthracene
Dibuty1phthalate
Fluoranthene
Pyrene
Benzidine
Butyl benzyl phthalate 
Benzo(a)anthracene 
Chrysene
3t3®-Dichlorobenzidine 
Bis(2-ethyl hexyl)phthalate
N-nitrosodiphenyl amine 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)f1uoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
D i benzo( ah.) anthracene 
Benzo(ghi)perylene 
2,3t ZtS-Tetrachlorodibenzo- 

p-dioxin (TCDD)
*Ani1ine 
*Benzoic Acid 
*Benzyl Alcohol 
*A-Chloroani1ine 
*Dibenzofuran

10- B 

28

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
3,690.
1.290.
L/100.
9,200.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
1.800.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/100.
L/100.
L/100.
L/100.
L/100.

io-b' IX-B 1 H -S Methoi
29 36 A2 Blank

L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. 3,670. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
3,200. 1,390. L/100. L/100.
L/100. L/100. L/100. L/100.

-L/IOO. 670. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. -L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.

*"“1*1* «> aadre,«d Sub«qu,nt us. ot the n.m. of this company or any
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*2-Methylnaphthalene 
*2-Methylphenol 
*4-Methylphenol 
*2-Nitroani1ine 
*3-Nitroani1ine *i*-Nitroanil ine 
*2,A,5-Trichlorophenol
Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (1indane).
heptachlor
aldrin
heptachlor epoxide 
dieldrin 
^.A^-DDE 
4,1*"-DDD
endosulfan sulfate 
i»,A“-DDT . 
chlordane 
alpha endosulfan 
beta endosulfan 
endr i n
endrin aldehyde

PAGE NO.

LABORATORY NO. 8519A

parts per billion (ug/kg), dry basis

0 1 C
D 0 1

C
D ik-B \H-Q Methoi

28 29 36 k2 Blank

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. 1/5. L/5.
L/5. L/5. L/5. L/5.
L/5^. . L/5. L/5. L/5.

.L/5. L/5. L/5. L/5.
15. L/5. L/5. L/5.
90. L/10. L/10. 20. '

L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10. '
L/10. L/10. L/10. . L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.

■it! ■ '* use ol Ihe person, partnership, or oorporalion to whom it is addressed. SiDsequent use of the name ol this company or any
° sovertising or sale ot any product or process will be granted only on coneact. This company accepts no responsibility except

for the due peflormance ol inspection and/or analysis in good lailh and according to the niles ot the trade and ol science
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PAGE NO.

LABORATORY NO. 8519^*

toxaphene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 121»2 
PCB 12A8 
PCB 1254 
PCB 1260

parts per billion (ug/kg), dry basis
/ 0- B \o-8' 1 3c -B 1 B

28 29 36 42

LAOO. L/400. L/400. L/400.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100.
L/100. L/100. 100. L/100.
3,100. 1,000. L/100. 200.

L/ indicates "less than"
MCL=Maximum Contamination Level allowed per regulation. 
*Additional compounds from the EPA°s Hazardous Substances List. 
**0ther compounds of interest identified, in estimated amounts.

\ ■

Respectfully submitted,

Laucks Testing Laboratories, Inc.

Jir?.

JMOj rtv
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940 South Harney Street. Seattle. Washington 98108 (206)767-5060 Certificate
Chemistry Microbiology and Technical Services

CLIENT Port of Seattle 
P.O. Box 2309 
Seattle, WA 98111 
ATTN: Doug Hotchkiss

REPORT ON SPOILS

LABORATORY NO 86772

date Oct. 31, 1984 

PO # P-03613

SAMPLE
IDENTIFICATION

TESTS PERFORMED 
AND RESULTS:

Samples which were on hold were released for analysis on Sept. 21, 
1984. Samples were assigned new laboratory number 86772-1/9. Samples 
had previously been identified by Laucks Testing Laboratories and Hart 
Crowser & Associates as shown below:

Sa ^ f.LTL # HC # C v' 1 1 d P 1 J- ^ J- « '
SA f r ia 0 J

2! HC-,3 C 85194-37 ■ 
85194-38 .

1351
1352 Pass

3)
4) HC - ( 3 B 85194-11

85194-12
1352B
1353 fc\ 1 C 47 T* " < A/ C

5) HC - 1 0 c 85194-30 1054 Pq sr
6)
7) HC-^ B

85194-33
85194-34

953
954 Pa S'S 0 ^

8) M C - 7 e ■ 85194-19 752 Fp'i / - 0 Au ~t 1
9) H c - 7 c 85194-20 753 C, 0/-J-j-rsf i e. U '

Three composite samples were created.by homogeneously mixing equal weight portions 
from the indicated samples.

Composite A:. Samples 1, 2 above
Composite. B: Samples 3,.4 above ■'
Composite C: Samples 6, 7 above . ’

Samples 5, 8, and 9 were analyzed without compositing. - -

Samples were passed through a No. 10.sieve prior to analysis. Only material

% retained 
major description 
minor description

17-C IJ-B 10- c 7- e
A B C 5 8

L/2. 5. ' L/2. LIZ. LIZ.
— wood — — ...
— rocks — — - - •

7-C
9

16.
rocks
wood
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LABORATORY NO. 86772

Routine analyses were then performed on the samples, with results as follow:

Total Solids

I 3- c 
A

77.8

(i-fi 
B

60.8

q- e 

c
I O-c

5
%, as received basis 

69.9 78.3

%, dry basis

7- B
8

44.6

1-C 
9

53.5

Total Organic Carbon 
Total Volatile

0.2 4.0 1.5 0.5 3!8 4.0
Solids ■ 1.3 7.4 3.1 1.4 11.5 6.6Oil & Grease 0.07 0.88 0.25 0.02 2.0 0.98Sulfide as S 0.003 L/O.OOl 0.002 L/O.OOl 0.33 0.10

Grain Size Analysis

Sand 90.2 35.3 65.7 88.6 10.8 8.8Silt 9.8 46.6 27.2 9.4 70.4 60.1Clay L/0.1 -18.1- 7.1 ■ 2.0 18.8 31.1

Samples were analyzed for-priority pollutants in accordance with 40 CFR, 
part 136, with results as shown below:

Inorganics

Antimony
Arsenic
Beryl 1ium
Cadmiurn
Chromiurn
Copper
Lead
Mercury
Nickel
Selenium

parts per mil l ion (mg/kg) , dry basis
L/1.

3.1
0.16
0.2

15.
14.-
18.
0.2
9.

L/0.5

L/1. 
19. 
0.33 
3.2 

49. 
97. 

170. - 
1.1 

36. 
0.5

L/1.
4.0
0.21
0.5

18.
26.
40.
0.2

20.
L/0.5

L/1.
2.2
0.13
0.1

10.
15.
33.

L/0.1
10.

L/0.5

L/1. 
23. 
0.22 

■ 7.4
no.200.
340.

1.6
61.

1.5

L/1.
15.

- 0.50 
4.8 

92. 
150. 
190. 

0.9 
92. 
0.5
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Silver
Thallium
Zinc
Total Cyanide 
Total Phenol

I 3-C 

A

0.24
L/1.

38.
L/0.10
L/0.15

n - 0. B 1 Or C 7- B 7- C
B C 5 8 9

parts per million (mg/kq), dry basis

2 .5 0.21 L/0.05 3.4 1.9
L/1 . - L/1. L/1. L/1. L/1.
320 80. 27. 700. 970.

0 .32 L/0.10 L/0.10 0.60 0.24
L/0.15 L/0.15 L/0.15 L/0.15 L/0.15

1 parts per billion (uq/kq)
Method

B C 5 8 9 Blank

L/10. L/10. L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10. L/10. • L/10.

828. 646. 394. ■ 360., 1040. tr
L/20. L/20. L/20. L/20. L/20. L/20.

939. 316; 330. 334. . 313. 18.
L/20.. L/.20. L/20. L/20. L/20. L/10.
L/10'. L/10. - L/10. . L/10. L/10. L/10.

L/10. L/10. L/10. L/10. ; L/10. L/10.-

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10.
L/10. - tr L/10. tr L/10. . L/10.
L/10. L/10. L/10. L/10. ■ L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10.
L/10. tr L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10.

^ Volatile Organics (by GC/MS)

A
Chloromethane ■ L/10.
Bromomethane L/10.
Vinyl Chloride L/10.
Chloroethane L/10,
Methylene Chloride 368.
Acrolein L/20.
*Acetone 455.
Acrylonitrile L/20..
*Carbon Disulfide L/IQ. -
1.1- Dichloroethylene

. L/10.
1.1- Dichloroethane

L/10.
. transj-1,2-Dichloroethylene

L/10.
Chloroform L/10.
*2-Butanone L/10.
1.2- Dichloroethane

L/10. -
1,1,1-Trichloroethane

L/10.
*Vinyl Acetate L/10.
Bromodichloromethane

L/10.
tor the exclusive use of the person, partnership, or corporation to whom it is addressed. StAjsequent use of the name of this company or any 

W.tirll'tw I"®'"*’*' connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of sdenca.
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13-
A

13-B
parts per billion (ug/kq) 
'T-e lO-C 7~g

8 1-c
9

Method
Blank

Carbon Tetrachloride
L/10.

1.2- Dichlorooropane
L/10. L/10. - L/10.

Trichloroethylene L/10. L/10. tr
Benzene L/10. L/10. L/10.
Chlorodibromomethane

L/10. L/10. L/10.
1.1.2- Trichloroethane

L/10. L/10. L/10.
2-Chloroethyl vinyl ether

L/10. . L/10. L/10.
Bromoform. L/10. L/10. L/10.
*4-Methyl-2-pentanone

L/10. L/10. L/10.
*2-Hexanone L/10. L/10. L/10.
1.1.2.2- Tetrachloroethane

L/10.
Tetrachloroethylene

L/10. L/10. L/10.
Toluene L/10. - L/10‘. i/To.
Chlorobenzene L/10.. L/10. L/10.
trans-1,3-Dichloropropene

L/10. L/10. L/10.
Ethylbenzene L/10. L/10. L/10.
cis-l,3-Dichloropropene

L/10. L/10. L/10.
Styrene L/10. L/10. I/IO.
o-Xylene L/10. L/10. L/10.

tr = 1-10 ug/kg

L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10.
L/10. L/10. . L/10.
L/10. L/10. L/10.

L/10. L/10. ■ L/10.
L/10. L/10. L/10.

L/10. L/10. L/10.
L/10. L/10. L/10.

L/10. L/10. L/10.
L/10. L/10. L/10.

L/10. L/10. L/10.

L/10. L/10. L/10.
L/10. . tr L/10. 
L/10. . L/10. . L/10.

L/10., L/10. L/10.
L/10. L/10. L/10.

L/10. L/10. L/10.
L/10. L/10. L/10.
L/10. L/10. • L/10.

L/10. L/10.

L/10.

L/10.
L/10.
L/10.

L/10.

L/10.

L/10.
L/10.

tr
tr

L/IO'

L/10.
L/10.
L/10.

L/10.
L/10.

L/10.
L/10.
L/10.

!?, ““h "I"’® Addressed. Subsequen. use of .he name of th„ company of any
connection with the advertising or sale of any product or process will be granted only on contract. This companv accents no resoon^iiitv 

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence. ^
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Extractables (by GC/MS)
I3~C

A
3 - 

B

LABOR ATORYNO. 86772

parts per billion (ug/kg)
9-8 /o-c 7-3 7-c Method

C 5 8 9 Blank

L/100.
Bis(2-chloroethyl)ether

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. I/IOO. L/100. L/100. L/100. L/100.2-Chlorophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.Phenol L/100.

1,3-Dichlorobenzene
L/100. L/100. L/100. L/100. L/100. L/100.

L/100.
1,4-Dichlorobenzene

L/100. L/100. L/100. L/100. • L/100. L/100.
L/10‘0.

1,2-Dichlorobenzene
L/100. L/100. L/100. L/100. L/100. L/100.

L/100. - L/100. 
Bis(2-chloroisopropyl)ether

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.Hexachloroethane L/100. 

N-nitroso-di-n-propylamine
L/100. L/100. L/100. . L/100. L/100. L/100.

- L/100. L/100. L/100. L/100. L/100. L/100. L/100.,Nitrobenzene L/100. L/100. L/IOO. L/100. L/100. L/100. L/100.Isophorone L/100. L/100. L/100. L/100. L/100. L/100. L/100.2-Nitrophenol L/100'..
2,4-Dimethylphenol

L/IOD . . L/lJOO. . L/100. L/100. L/100. L/100.
■L/100. -

Bis(2-ch1oroethoxy)methane
L/100. L/100. L/100. L/100. .L/100. L/100.

L/100.
2,4-Dichlorophenol

L/100. L/100. L/m.. L/100. L/100. L/100.
L/100.

1,2,4-Trichlorobenzene
L/100. L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100. L/100. -L/100.Naphthalene L/100.
Hexachlorobutadiene

380. tr tr 190. 280. L/100.
L/100. -

4-Chloro-m-cresol
L/100. L/100. L/100. L/100. L/100. L/100.

L/100.
Hexachlorocyclopentadiene

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.

This report is subrnitted (or the exclusve use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
VH-Ilr# connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of sconce.
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13-c
A

2.4.6- Trichlorophenol
L/100.

2-Chloronaphthalene
L/100.

Acenaphthylene L/100.
Dimethylphthalate

L/100.
2.6- Dinitrotoluene

L/100.
Acenaphthene L/100.
2.4- Dinitrophenol

L/100.
2.4- Dinitrotoluene

L/100.
4-Nitrophenol L/100.
Fluorene L/100.
4-Chlorophenyl phenyl ethe 

L/100.
Diethylphthalate L/100.
4.6- Dinitro-o-cresol

L/100. .
1,2-Diphenylhydrazine

L/100.
4-Bromophenyl phenyl ether 

L/100.
Hexachlorobenzene

L/100.
Pentachlorophenol

L/100.
Phenanthrene 150.
Anthracene 100.
Dibutylphthalate L/100. 
Fluoranthene 480.
Pyrene 340.
Benzidine L/100.

PAGE NO. 6 

LABORATORY NO. 86772

(3-
B

9 parts per billion (ug/kg)
9-e /o-c 7-B

C 5 8
7-C

9 Method 
B1 ank

L/100. L/100. L/100.
L/100.
L/100.

-L/100.
L/100.

L/IDO.
L/100.

L/100. L/100. L/100.
L/100.
L/100.

L/100.
L/100.

L/100.
L/100.

L/100. L/100. L/100.
L/100.
L/100.

210.

L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100.
L/100.

L/100.
L/100..

L/100.
L/100.

L/100-. L/roo. . L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100. L/100. L/100.
L/100.

910.
1180.

L/100.
5950.
5580.

L/100.

L/100.
200.
240.

L/100.
520.
330.

L/100.

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/100. L/100. L/100.
L/100.

160.
L/100.
L/100.

L/100.
L/100.

L/100. L/100. L/100.
L/100.

120.
L/100.

490.
L/100.
L/100.

L/100. L/100. L/100.
L/100.
L/100.

130.

L/100.
L/100.

590.

L/100.
L/100.
L/100.

L/100.
L/100.

L/100.
L/100. L/loo:L/100.

L/100. L/100. L/100.
L/100. L/100. L/100..
L/100. L/100. L-/100.
L/100. L/100. L/100.
L/100.

580.
880.

L/100.
6370.
3790.

L/100.

■ L/100. 
1620. 
650. 

L/100. 
3910. 
2560. 

L/100.

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

&
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13-C 13-B
A B

Butyl benzyl phthalate 
L/100.

Benzo{a)anthracene 180.
Chrysene 200.
3,3'-Diehlorobenzidine 

L/100.
Bis(2-ethylhexyl)phthalate

2390.N-nitrosodiphenyl amine 
L/100.

Di-n-octyl phthalate
L/100.

Benzo(b)fluoranthene
320.

Benzo(k)fluoranthene ** 
Benzo(a)pyrene 260.
Indeno(l,2,3-cd)pyrene 

L/100.
Dibenzo(ah)anthracene'

L/100. L/100.
Benzo(ghi)perylene

L/100./ L/100. 
2,3,7,8-Tetrachlorodibenzo- 

p-dioxin (TCDD)
L/100. L/100.

*Aniline . L/100. L/100.
*Ben2T0ic Acid L/100. L/100.
*Benzyl Alcohol L/100. L/100.
*4-Chloroaniline L/100. L/100.
*Dibenzofuran L/100. L/100.
*2-Methylnaphthalene

L/100. ■ L/100. 
*2-Methylphenol L/100. L/100.
*4-Methylphenol L/100. L/100.

PAGE NO. 7 

LABORATORY NO. 87662

parts per billion (ug/kq)
q- B C

/ o-c. 
5 7- B 

8
7-c-

9
Method
Blank

L/100. L/100. L/100. L/100. L/100. L/100.2110. _ 140. L/100. 1570. 1040. L/100.2200. - 160. L/roo. 1620. 1070. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
2550. 780. 460. 4760. ■ L/100. L/100.

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.

2200. 160. L/100. 2330. 1270. L/100.** ** **
1580. 360. L/100. 1480. 1180. L/100.
630. L/100. L/100. L/100. L/100. L/loo:

L/100.

L/100.

L/100. L/100. L/100.

L/100. ■ L/100. . L/100.

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100,
L/100.
L/100.
L/100.
L/100.
L/100.

no.L/100.
L/100.

L/100,
L/100.
L/100.
L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100.

L/100.

L7100.
L/100.
L/100.
L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

for m, Ou. pertor^nce of ,nspoc.,on and/or analys,s ,n good fa,.h and second,ng Z
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I 3-C 

A

. parts per billion (ug/kg) 
13-B q-B lO-c 7-S

B C 5 8 7-^
9

Method 
B1 ank

*2-Nitroaniline L/100. 
*3-Nitroaniline L/100. 
*4-Nitroani1ine L/100. 
*2,4,5-Trichlorophenol 

L/100.

tr = 50-100 ug/kg

L/100.
L/100.
L/100.

L/100.
L/IOG.
L/100.

L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100.
L/100.
L/100.

L/100. L/100. L/100. L/100. .L/100. L/100.

8
Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
delta-BHC

heptachlor
aldrin
heptachlor epoxide 
dieldrin 
4,4'-DDE 
4,4'-DDD
endosulfan sulfate
4,4'-DDT
chlordane
alpha endosulfan
beta endosulfan
endrin
endrin aldehyde 
toxaphene

parts per billion (ug/kg)
L/l. L/l. L/l. ■ L/l. L/l. L/l.
L/1. L/l. L/l. L/l. L/l. L/l.
L/l.

1
L/l. L/l. L/l. L/l. L/l.

L/l.. L/l. L/l. L/l. L/l. L/l.
L./l. L/l. - L/l. 111. L/l. L/l.
L/l. L/l. l/l: l/l. 1/1. . L/l.
L/l. L/l. ' l/l. l/l. L/l. L/l.
L/l. - l/l.' . l7i. - L/l. L/l. L/l.

■l/l.. l/l. 1/1. L/l. . L/l. . L/l.
L/l. . l/l. L/l. L/l. L/l, ■ L/l.
L/l. l/l. L/l. L/l. L/l. L/l.
L/l. l/l. L/l. L/l. L/l. L/l. ■
L/l. l/l. L/l. L/l. L/l. L/l.
L/l. l/l. L/l. L/l. L/l. L/l.
L/l. l/l. - L/l. L/l. L/l. L/l.
L/l. l/l. L/l. L/l. L/l. - L/l.
L/l. l/l. L/l. L/l. L/l. L/l.

L/50. - L/50. L/50. L/50. L/50. L/50.

r «'PO«"on 10 whom it ts addressed. Subsequent use of the name of this company or any
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13-C IJ- S B /O' c 7- & 7-A B C 5 8 9
parts per bi ll ion (uq/k.q)

L/20. L/20. L/20. L/20. L/20. L/20.
L/20. L/20. -L/20. L/20. L/20. L/20.
L/20. L/20. L/20. L/20. L/20. L/20.
L/20. L/20. L/20. L/20. L/20. ■ -L/20.
L/20. L/20. L/20. L/20. L/20. L/20.L/20. L/20. L/20. L/20. L/20. L/20.

66. 120. L/20. L/20. 140. 150.

PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260

Key
L/ indicates "less than".
* Additional compounds from the EPA's Hazardous Substances List. 
** Value shown for Benzo(b)fluoranthene is the sum of the isomers 

Benzo(b)fluoranthene and Benzo(k)fluoranthene.

Respectfully submitted,

Laucks Testing Laboratories, Inc,

.M. Owens

JMO:veg

ITJ* 'f "'® use of the person, parinership, or corporation to whom it is addressed Subsequent use of the name of this company or any
I, “'e edvertiSing or sale of any product or process will be granted only on contract. This company accepts no responsibility except

fof the due periormance ol inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

ANALYSIS REPORT

HE. . T-32 and P-28 DATA AND (QA/QC)



am test me.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle DATE RECEIVED: 10/8/84

REPORT TO: Mr. Doug Hotchkiss DATE REPORTED: 12/7/84

LABORATORY SAMPLE NUMBER - CLIENT IDENTIFICATION CROSS REFERENCE

Laboratory Sample No. Port of Seattle Identification C^iVci-ia
1 Go-, ry If C f ■/'.vT-ll \5' i C (O'

31286 BiC /■ A

81287 1
i

B.. f , . B
81288

A & D Composite Fc,:i

B

C

■ F«.

D/f/>
/Vl

C Aj'tai I
K> e,L

81289 B ■

81290 r-3^ 1 0
I

D^B F & G Composite Op ©.
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!

D H f f n
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1-3 1 ^ I I

tf
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j # * f r

31294 »» 6 : D K 1 f
tr

81295

81296 '
- *1 7 E

••

s 
""Is

ft tf

81297 ft ' 7 1 P N . (f tf

81298 tf e 0 .

81299 f/ D P f t

81300 •t

I i c s 1 ,i a

81301 1% I ‘3. i D T & U Composite if t f

81302 ,P-2 8 A B 1 ^ Fall'' C 0 1 A-> 1

k e s e "Pcii/ui
a IT e. «» Ji of L: o a s- j- ‘t -T

~T U e. pass "t k c ^ ~ i I £ Kci. *f
disposal S I Tf- C. I' , i~e I^J e, ^



am test me.
CLIENT: Port of Seattle

REPORT TO: Doug Hotchkiss

Laboratory Sample Number 
Client Identification

4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700
DATE RECEIVED: 10/8/84

Terminal 30 Expansion 
Sediment Analysis

Pier81286
A & D .

Composite 
Fl<^c - A

81287

B
BtB

81288
C

B-C

81289
E

B-D

Antimony (yg/g) 

Arsenic (yg/g) 

Beryllium (yg/g) 

Cadmium (yg/g)

1.47

11.

1.07

7.21

<0.150
1.7
1.4^
0^954

0;753

<0.150

7.1

0.907

0.648

<0.150

7.4

1.23’

0.856

81290 
F & G 

CompositeHC to -D

DATE REPORTED: 12/7/84 

AGREEMENT it P-03611

____8129'i 81292 81293

H I J
HC-/3-D Hc-lJ £

<0.150
<0.150
5.0

0.796
0.946
1.16
0.701

<0.150
5.0,
4.5^

1.04

0.664

<0.150

3.2

0.971

0.755

<0.150

3.8

0.842

0.711

“All results reported on a dry weight basis.

Continued

81294
K

HC-6-P

<0.150

2.9

0.924

0.650

Chromium (yg/g) 82.8 22.8 25.7 23.2 28.3,
24.6^ 20.9 17.3 20.0 14.8

Copper (yg/g) 111. 22.1 17.5 23.4 19.5
20.9^ 17.1 13.2 20.5 11.7

Lead (yg/g) 153. • 1.15 1.08 2.52 . 1.59, 
1.19^ 6.01 8.36 52.6 1.10

Mercury (yg/g) 0.16^
0.17^ <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Nickel (yg/g) 38.6 15.8 13.8 18.9 29.5,
19.7^ 13.9 12.7 12.1 11.2

Selenium (yg/g) 0.272 0.088,, 0.087^ 0.129 0.139 <0.060 <0.060,<0.060^ <0.060 <0.060 <0.060

Silver (yg/g) 31.3 0.853 0.799 0.982 1.45 0.981 0.985 0.816 0.875

Thallium (yg/g) 16.6 9.79 11.4 9.07 10.5 , 9.85^ 9.81 8.09 8.42 5.60



>ir
-2-

CLIENT: Port of Seattle
REPORT TO: Doug Hotchkiss

Laboratory Sample Number 

Client Identification

Terminal 30 Expansion 
Sediment Analysis

PIER ^ g___________
81286 

A & D,
81287 81288 81289 81290 81291 81292 81293

B C E F & G H I J
B-;e B-c e -p Composite /a-D •> e 12- D \3-E A-c

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT# P-03661

81294

K

Zinc (pg/g) 567. 42.4 35.4 45.1

# cj ' c:

41.2,43.7^ 36.4 33.2 36.6 32.5
Cyanide (yg/g) <1.1 <1.1,

<1.1^ <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1
Phenol (yg/g) <1-5 <l;5,

<1.5^ <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 1.7
Oil & Grease (yg/g)

Total Solids (%)

t 35200.

57.49

290.

76.40

<75.

75.74

<75.

74.74

120.

78.04

2940.

75.96

800.

76.19

457., 
336.-'

78.65

296.

79.30

Total Volatile Solids (%) 9.01 2.00 2.41 2.39 2.01 2.48 2.58 1.57 1.26
Total Organic Carbon (%) 2.49 0.'50 0.46 0.46 0.38 0.66 0.79 0.17 0.27
Sulfides (yg/g) 454. <7. <7. 19. 33. 71. 43. 10. 16.

“All results reported on a dry weight basis.



am test inE. r
CLIENT: Port of Seattle,

REPORT TO: Doug Hotchkiss

Laboratory Sample Number 

Client Identification

4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

DATE RECEIVED: 10/8/84

Terminal 30 Expansion 
Sediment Analysis

DATE REPORTED: 12/7/84 

AGREEMENT // P-03611

Antimony (yg/g)

Arsenic (yg/g)

Beryllium (yg/g)

Cadmium (yg/g)

Chromium (yg/g)

Copper (yg/g)

Lead (yg/g)

Mercury (yg/g)

Nickel (yg/g)

Selenium (yg/g)

Silver (yg/g)

Thallium (yg/g)

“All results reported on a dry weight basis.

T -3 2. . P ' ^ ^81295 81296 81297 81298 81299 81300 81301 81302 ’

M M^ N 0 P S T & U W
■1-E ■ ■ 7 ' £ 7 - F '^-1- '1 F-d 12-C Composite1 i -D*E A-B

<0.150 <0.150 <0.150,
<0.150^ <0.150 <0.150 <0.150 <0.150 <0.150

<0.150
3.4 4.0 5.2 1.7 4.7 2.4 3.94.5^ 3.5

0.572 0.785 1.05 , 
0.899^ 0.725' 1.12 0.875 1.01 0.791

0.587
0.532 0.829 1.26 , 

0.863^ 0.819 ' 0.699 0.797 0.838 0.741

16.4 18.8 17.5,14.7^ 18.7 25.1 31.5 20.1 16.5, 
17.6^

• 12.2' ' 13.3 16.7,
17.0^ 12.4 15.0 41.0 16.2 13.3

1.97 . 2.18 4.28 4.45 3.24 3.89 4.47 1.30,1.27^

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

:.12.4 15.7 28.0,
19.1^ 15.0 15.2 23.5 15.6 13.2,

13.5^

<0.060 <0.060 <0.060 <0.060 <0.060 <0.060 <0.060,<0.060^ <0.060

0.788 0.785 1.02 0.796 0.849 0.622 1.03 1.12

5,72 8.72 8.36,
7.28^ 6.79 7.89 5.64 8.38 8.87,9.71^

Continued.



CLIENT: Port of Seattle

REPORT TO: Doug Hotchkiss

Laboratory Sample Number 

Client Identification

Zinc (ug/g)

Cyanide (pg/g)

Phenol (pg/g)

Oil & Grease (pg/g)

Total Solids (%)

Total Volatile Solids (%) 

Total Organic Carbon (%) 

Sulfides (pg/g)

-2-

Terminal 30 Expansion 
Sediment Analysis

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT // P-03611

T- 3 3-
81295

M
7-£

81296

7-£

81297

N
7-F

81298

0
9-c

81299

P

81300

S
U-t-

81301
T & U 

Compo^i^e

34.3 

<1,1 

<1.5 

267. .

78.54 

■ 1.44

0.32 

47.

34.7

<1.1

<1.5

692.
78.09
77.79
1.41
1.59

. 0.28 

39.

40.2.
47.2^

<1.1

<1.5
<75. , 
108. •'

79.02

1.76

0.53

21.

36.0

<i.l
<1.5

871.

80.30

1.01

0.12

11.

38.7

<1.1
<1.5
<1.5

545.

]

77.12

2.09

0.45

22.

36.4 

' <1.1 

<1.5 

1100. 

79.45 

0.86 

0.087 

9.

35.5

<1.1

<1.5

<75.

77.79

1.84

0.48

22.

“All results reported on a dry weight basis.

P: ^ ?
81302

W

36.9,
36.8^

<1.1

<1.5
431.
657.-'

77.75
77.50
2.23
2.13
0.32

46,



am test me.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle DATE REPORTED: 12/7/84

REPORT TO: Doug Hotchkiss

Pesticide & PCB Analysis

Laboratory Sample if sic 81286 **

Client Identification A & D Composite
P-:^ ? Q -4

Parameter Detection Limit (ug/g) Concentration (pg/g)

Aldrin 0.001 <.005
Dieldrin 0.001 - <.010
p,p-DDT 0.002 <.03
p,p-DDE 0.001 <.010 .
p,p-DDD 0.002 <.03
Endosulfan I 0.001 <.010
Endosulfan II 0.001 • <.010
Endosulfan Sulfate 0.002 <.03
Endrin 0.001 <.010
Endrin Aldehyde 0.002 <.03
Heptachlor 0.001 - <.005
Heptachlorepoxide - 0.001 <.005
a-BHC 0.001 • <.005 ,
B-BHC ^ 0.001 - <.005
G-BHC •.. ■ . 0.001 <.005
D-BHC 0.001 .<.005 - ; ■
Toxaphene 0.10 <0.10
Chlorodane 0.020 <0.020
PCB's (all isomers) 0.010. 0.223 (A-1260)

*A11 samples (81287 - 81302) below listed detection limits except 31286.

**Sample 81286 Detection Limits for Pesticides are higher than the regular limits 
because of the presence of the PCB's.

“Results on a dry weight basis.



am test inc.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT # P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

P- 1 ^ T' 3
Laboratory Sample No.
Client Identification

81286
A & D

81287
B

S -B

81288
C
B-c

81289
E

B-D

82190
F & G

Composite
10 - 0 » =

Detection
Limit

Parameters

Naphthalene ND ND- ND ND ND 50.
Acenaphthylene 1690. 110. ND ND ND 80.

Fluorene
Acenaphthene'^ 2230. ND - ND ND ND 80.

Phen'htithrene 1320. ND - ND ND ND 10.

Anthracene 520. ND ND ND ND 10.

Fluoranthene 244a. NT) ND ND ND 25.

Pyrene ND ND ND ND ND 30.

Benz (a)anthracene,^ 
Chrysene 450. ND ND ND ND 15.

Benzo(b)fluoranthene ND - ND- ND ND ND 20.

Benzo(k)fluoranthene 1110. ND ND ND ■ 205. 20.

Benzo(a)pyrene . i2a. ■ - ■ ND , -■ ND ND ND 25.

Dibenz(a,h)anthracene ND ND ND ND ND 80.

Indeno(1,2,3-c d)pyrene,^ 
Benzo( ghi )perylene ^ ND ND ■ nd' . ND ND . 40.

*Co-Klute - cannot separate.
“All values in ng/g (ppb) dry weight basis. 
ND - Nothing Detected.



Si
CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT it P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

_______ T ' 3 7.
Laboratory Sample No. 
Client Identification

81291
H

13-D

81292
I

13-E

31293
J

6'C

81294
K

G- D

81295
M
7- H

Parameters

ND - Nothing Detected.

Detection
Limit

Naphthalene 105. ND- ND nd ND 50.
Acenaphthylene 160. 160. ND ND ND 80.
Fluorene
Acenaphthene"^ 265. 210. - 290. 215. 190. . 80.

Phenanthrene 36. 14. 25. - 28. 15. 10.
Anthracene 32. 17. ND iro ND 10.
Fluoranthene 120, ND 56. 39. ND 25.
Pyrene ND ND ND ND ND 30.
Benz (a) anthracene, 
Chrysene . 37. ND 41., ND ND 15.

Benzo(b)fluoranthene ND - ND . ND ND ■ ND 20.
Benzo(k)fluoranthene 75. 87. . . 65. 215. ■ ND 20.
Benzo(a)pyrene ND ■ ND . ■ 41. ND ND 25.
Dibenz(a.h)anthracene ND ND ND ND . nd 80.
Indeno(1,2,3-c d)pyrene,^ 
BenzoC ghi )perylene •' ND ND nd’ ' ND ND 40.

*Co-Elute - cannot separate.
“All values in ng/g (ppb) dry weight basis. ■



m
CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT // P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS

T- 3 2.
Laboratory Sample No.
Client Identification

81296
m"
7-f

81297

N
7-F

81298
0

81299
P
q-D

81300
S

I 1 -C.

Parameters

ND - Nothing Detected.

Detection
Limit

Naphthalene ND ND- ND ND ND 50.
Acenaphthylene 540. ND ND ND NT> 80.
Fluorene
Acenaphthene'^ 380. 200. 185. ND JiD 80.

Phenafithrene . 28. 14. 140. ND ND 10.
Anthracene 18. ND 34. ND ND 10.
Fluoranthene ND ND 35. ND ND 25.
Pyrene ITO ND ND ND ND 30.
Benz(a)anthracene. 
Chrysene ND ND 50.- ND ND 15.

Benzo(b)fluoranthene . ND - ND ND ND iro 20.
Benzo(k)fluoranthene 54. 67.- ND 57. ND . 20.
Benzo(a)pyrene ND ■ ND . ■ ND . ND ND 25.
Dibenz(a,h)anthracene ND ND ND ■ ND NT) 80.,
Indenod, 2,3-cd)pyrene,^ 
Benzo ( ghi )perylene ^ ND ND ND ND ND .. . 40.

*Co-Elute - cannot separate.
“All values in ng/g (ppb) dry weight basis.



M
CLIENT: Port of Seattle

REPORT TO: Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT if P-03611

HPLC ANALYSIS OF SEDIMENTS FOR POLYNUCLEAR AROMATICS
/ -3 P- 2. S

Laboratory Sample No. 81301 81302

Client Identification T & U W Detection
A-B Limit

Parameters

Napthalene ND 180., 
170. •* 50.

Acenaphthylene ND ND,ND^ 80.

Fluorene
Acenaphthene"^ 205.. ND,ND^ 80.

^ Phenanthrene ND 37.]
26. 10.

Anthracene ND 27.
23. •* 10.

Fluoranthene ND 490.,
565.-' 25.

Pyrene ND 580.,
425.-' 30.

Benz (a) anthracene .j ^
Chrysene - ■ . ND ■ 82., 41.-' 15.

Benzo(b)fluoranthene . . ■ . ND 46.,
27. •' 20.

Benzo(k)fluoranthene ■■ ■ ' ND ■■■ ND,
ND^ ■ -■ 20.

Benzo(a)pyrene ■ ND ' 35.
<25.•' 25.

Dibenz(a,h)anthracene ND NDND^ 80.

Ideno(l,2,3-cd)pyrene,^
Benzo(ghi)perylene ND i nd

1 ND-* 40;

*Co-Elute - cannot separate.
“All values in ng/g (ppb) dry weight basis. 
ND - Nothing detected.



am test me.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle 

REPORT TO: Mr. Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT if P-03611

GC/MS BASE NEUTRAL FRACTION ANALYSIS OF SEDIMENTS

Laboratory Sample No, *

Client Identification

Compounds

Acenaphthene
Acenaphthylene
Anthracene
bis(2-chloroethoxy)methane 

bis(2-chloroethyl)ether 

bis(2-chloroisopropyl)ether 

bis(2-ethylhexyl)phthalate 

Benzidine
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Butyl Benzylphthalate 

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(ah)anthracene
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene

Detection Limits (yg/gram)

5

5

5

5

10

20

5

10

5

5

10 . .

.20

■5 ■ -■

' ■ 5 ■

5

5

5

20

5

5

5

5

*A11 samples (81286 - 81302) are below stated detection limits 

All results on a dry weight basis (pg/gram).



M
CLIENT: Port of Seattle
REPORT TO: Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT # P-03611

GC/MS BASE NEUTRAL FRACTION ANALYSIS OF SEDIMENTS

Laboratory Sample No. *
Client Identification

Compounds

Hexachlorobenz ene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-cd)pyrene
Isophorone
N-nitrosodi-n-propylamine
N-nitrosodimethylamine
N-nitrosodiphenylamine
Naphthalene
Nitrobenzene
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
1.2- Dichlorobenzehe
1.2- Diphenylhydrazine
1.3- Dichlorobenzene
1.4- Dichlorobenzene
2.4- Dinitrotoluene 

2,6-Dinitrotoluene 

2-chloronaphthalene 

3,3'-Dichlorobenzidine 

4-Bromophenyl phenyl ether 

4-chlorophenyl phenyl ether

Detection Limits (ug/gram)

5
10
10
15
20

5
5

20
5
5

10 

- 5
5 '

.5
5

■ - 5 -

5
5

15
15

5
5

15
5

*A11 samples (81286 - 81302) are below stated detection limits. 
All results on a dry weight basis (ug/gram).



am test me.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84 

AGREEMENT # P-03611

PRIORITY POLLUTANT SEDIMENT ANALYSIS - ACID FRACTION

Laboratory Sample Number 

Parameter Detection Limit 
(pg/gram)

2-Chlorophenol
2.4- Dichlorophenol
2.4- DimethyIphenol
4.6- Dinitro-o-cresol
2.4- Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
P-Chloro-m-cresol 
Pentachlorophenol 
Phenol
2.4.6- Trichlorophenbl

0.1
0.1
0.1
0.2
0.5
0.2
0.2
0.1
0.2
0.1
0.1

* All samples (81286 - 81302) are below the above listed detection limits.

“Results on a dry weight basis.



am test me.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

DATE RECEIVED: 10/8/84 
DATE REPORTED: 12/7/84 
AGREEMENT t P-03611

3 i
Laboratory Sample No. 
Client Identification

PURGEABLE COMPOUND ANALYSIS

P- ^ S_______ J........
81286 81287 81288 81289| 81290 81291 81292 81293 

Composite ® ^ tomposlte “ . ^

3 - 4 B-B g-c B-DI io-D<c n-D 13-E G-c
Compounds

Benzene ND
Bromodlchloromethane nD
Bromoform ND
Bromoraethane ND
Carbon Tetrachloride ND
Chlorobenzene nD
Chloroethane ND
2-Chloroethylvinyl Ether ND
Chloroform ND
Chlororaethane ND
Dlchlorobromomethane ND
Dlchlorodlfluoromethane ND
1.1- Dichloroethane ND
1.2- Dlchloroethane ND
1.1- Dlchloroethylene ND
Trans-1,2-Dichloroethylene ND
lt2-Dlchloropropane ND
Cls-1,3-Dlchloropropene ND
Trans-1,3-Dlchloropropene ND
1.2- Dlchloropropylene ND
Ethylbenzene ND
Methylene Chloride ND
1.1.2.2- Tetrachloroethane ND
1.1.2.2- Tetrac4iloroethene ND
Toluene ND
1.1.1- Trlchloroethane ND
1.1.2- Trlchloroethane ND
Trichloroethylene ND
Trlchlorofluoromethane ND
Vlnly Chloride ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND
ND
ND

ND i 
ND I 
ND ! 
ND i 
ND 
ND : 
ND 
ND ' 
ND 
ND
ND :
ND
ND
ND : 
ND
ND : 
ND , 
NO ; 
ND 
ND 
ND 
ND

I
ND i
ND
ND

TRACE 

ND I ND i 

ND 
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND .
ND
ND
ND
ND
ND
ND
ND
ND ■
ND
ND
ND
ND

. ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TRACE
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TRACE ND 
ND ND' 
ND ND 
ND ND 
ND ND

'All values in (pg/gram) dry weight basis.

Detection
Limit

.1

.1

.1
1.0
.1
.1

1.0 ' 
.5 
.1 

1,0 
.1 
.5 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

1.0



am test me.
4900 9TH AVENUE N.W., • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700

CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

PURGEABLE COMPOUND ANALYSIS

DATE RECEIVED: 10/8/84 
DATE REPORTED: 12/7/84 
AGREEMENT # P-0361I

T-J 2.
Laboratory Sample No. 
Client Identification

81294 81295 81296 81297 81298 81299 81300 81301
K M M^ N 0 P S^^^y

Composite
6-0 y-B 7~P q-C R-D ll-c n-D^E

Detection
Limit

Compounds

Benzene
Bromodlchloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvlnyl Ether
Chloroform
Chloromethane
Dlchlorobromomethane
Dlchlorodlfluoromethane
1.1- Dlchlo ro ethane
1.2- Dlchloroethane
1.1- Dlchloroethylene 
Trans-1,2-Dlchl6roethylene
1.2- Dlchloropropane 
Cls-1,3-Dlchloropropene 
Trans-1,3-Dlchloropropene
1.2- Dlchloropropylene 
Ethylbenzene 
Methylene Chloride
1.1.2.2- Tetrachloroethane
1.1.2.2- Tetrachloroethene 
Toluene
1.1.1- Trlchloroethane
1.1.2- Trlchloroethane 
Trichloroethylene 
Trlchlorofluoromethane 
Vlnly Chloride

‘All values'In (pg/gram) dry weight basis.

ND ND ND . ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND 1.0
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND. ND ND ND .1
ND ND ND ND ND ND ND ND 1.0
ND ND ND ND ND ND ND ND .5
ND ND ND ND ND ND ND TRACE .1
ND ND . ND ND ND ND ND ND 1.0
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND .5
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND^ ND .1
ND ND ND ND ND ND ND ND .1

. ND ND . ND . ND ND ND ND ND .1
ND ND ND ND' ND -ND ND ND .1
ND ND ND ND ND- ND ND ND .1
ND ND ND ND ND ND ND ND .5
ND ND ND ND ND ND ND ND .1 .
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND (fl) ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1

TRACE ND ND ND TRACE ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND .1
ND ND ND ND ND ND ND ND 1.0



am test inE.
4900 9TH AVENUE N.W.. • SEATTLE, WASHINGTON 98107-3697 • 206/783-4700.

CLIENT: Port of Seattle
REPORT TO: Mr. Doug Hotchkiss

Laboratory Sample No. 
Client Identification

PURGEABLE COMPOUND ANALYSIS

P-3 S’
81302

0)
A-B

DATE RECEIVED: 10/8/84 
DATE REPORTED: 12/7/84 
AGREEMENT # P-03611

Detection
Limit

Compounds

Benzene
Bromodlchloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethy1vinyl Ether 
Chloroform 
Chloromethane 
Dlchlo rob romome thane 
Dlchlorodlfluoromethane
1.1- Dichloroethane
1.2- Dlchloroethane
1.1- Dlchloroethylene 
Trans-l,2-Dlchloroethylene
1.2- Dlchloropropane 
Cls-1,3-Dlchloropropene 
Trans-1,3-Dlchloropropene
1.2- Dlchloropropylene 
Ethylbenzene 
Methylene Chloride
1.1.2.2- Tetrachloroethane
1.1.2.2- Te trachloroethane 
Toluene
1.1.1- Trlchloroethane
1.1.2- Trichloroethane 
Trichloroethylene 
Trlchlorofluoromethane 
Vlnly Chloride

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

.1 

.1 

.1 
1.0 

.1 

.1 
1.0 

.5 

.1 
1.0 

.1 

.5 

.1 

.1 

.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 
.1 
• 1 
.1 
.1 
.1 
.1 
.1 

1.0

*A11 values In (ug/gram) dry weight basis.



am test
'f .

IRE.

CLIENT: Port of Seattle

4900 9TH AVENUE N.W., • SEATTi!’e, WASHINGTON 98107-3697 • 206/783-4700

DATE RECEIVED:

REPORT TO: Doug Hotchkiss ' DATE REPORTED:

SEDIMENT GRAIN SIZE
P - 2 ^

AGREEMENT // P-i 
T-3X

Laboratory Sample Number 81286 81287 81288 81289 81290 81291

Client Identification

Grain Size

A & D 
Composite 
B^c-A

B C
. B-B B - C

,E
8-D

F & G
Composite
/0-D.£ 13-P

Tyler
Screen

Mesh
mm

Mesh
Inch •

% RETENTION

10 2.00 .0787 4.00' 0.21 0.18 0.18 <0.09 3.86

20 0.85 .0331 2.31 0.17 0.11 <0.09 0.11 0.91

28 0.60 .0234 1.69 <0.08 <0.07 0.13 <0.09 1.47

60 0.25 .0098 , 24.0 4.20 1.72 0.57 2.79 34.8

150 0.11 .0041 ■23.6 ' 27.0 14.6 9.45 32.7 35.2

200 0.08 .0029 5.08 13.3 12.9 11.6 12.4 5.33

PASS <0.08 <.0029 39.2 55.1 70.4 i77.9 1 51.8 18.5

Continued.



-2-

CLIENT: Port of Seattle ' DATE RECEIVED: 10/8/84

REPORT TO: Doug Hotchkiss ' DATE REPORTED: 12/7/84

■ SEDIMENT GRAIN SIZE
T ~ 3 ^

AGREEMENT// P-03611

Laboratory Sample Number 81292 81293 81294 81295 81296 81297

Client Identification

Grain Size

■ I .
13-E J

6-C
K

6-P
M
7-E

M^

7-E
N
7'F

Tyler Mesh 
Screen mm

Mesh
Inch

1

% RETENTION

10 2.00 .0787 3.67 ■ 0.39 0.12 0.'35 0.27 0.16

20 0.85 .0331 1.08 , 0.42 0.25 0.12 0.35 0.12
28 0.60 .0234 0.68 0:85 0.69 1.45 0.98 0.24
60 0.25 .0098 •32.3 '37.6 44.5 30.5 33.0 24.1

150 0.11 .0041 39.1 40.2 40.6 45.0 45.4 45.6
200 0.08 .0029 4.83 4.24 3.55 6.56 5.97 6.57

PASS <0.08 < .0029 18.4 16.3 10.3 16.0 14.0 23.2

Contlnued,



>ir -3- fj.-

CLIENT: Port of Seattle

REPORT TO; Doug Hotchkiss

Laboratory Sample Number 

Client Identification

Grain Size
Tyler Mesh Mesh
Screen mm Inch '

10

20

28

60 ' 

150 

200 

PASS

2.00

0.85

0.60

0.25

0.11

0.08

<0.08

.0787

.0331

.0234

.0098

.0041

.0029

<.0029

SEDIMENT GRAIN SIZE 

T--32
81298 , 

0
^-C

0.48

0.68

1.88

58.5

30.5 

2.00 

5.93

81299

P
^-D

81300

S
I C

%.RETENTION

81301

T & U 
Composite

0.35

0.19

0.27

26.3

50.3 

5.85

16.8

0.16

0.36

1.70

60.6

29.4

1.54

6.24

0.28

0.44

0.60

24.0

20.9

8.46

45.3

DATE RECEIVED: 10/8/84 

DATE REPORTED: 12/7/84

AGREEMENT if P-03611 

P ' ^ ?
81302

W
A-B

5.00

1.30

0.98

26.4

50.3

4.88

11.2



FIRST SERIES (QA/QC)

940 South Hainey Street. Seattle. Washington 98108 (206)767-5060

Chemistry Microbioiogy and Technicai Services
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940 South Harney Street. Seattle. Washineton 98108 (206)767-5060 Certificate
Chemistry Microbioiogy and Technical Services

Port of Seattle
PAGE NO.

LABORATORY NO. 8519^

APPENDIX A

Surrogate Recovery Quality Control Report

Listed below are surrogate (chemically similar) compounds utilized in the analysis 
of organic compounds. The surrogates are added to every sample prior to analysis 
and extraction to monitor for matrix effects, purging efficiency and sample 
processing errors. The control limits represent the 95^ confidence interval 
established in our laboratory through repetitive analysis of these sample types.

Priority Pollutant Analyses;

Sample No.

parts per million (mg/kq)

Surrogate Compound
Spike Spike % Control
Level Found Recovery Limit

2-F1uorophenol 33.05 33.36 91.9 26-1162-Fluoroaniline 3A.O9 17.A2 51.1 *
d5“Phenol 32.28 18.OA 55.9 10-10Ad5-Nitrobenzene 35.89 29.39 81.9 19-115
2-Fluorobiphenyl 32.28 33.99 105.3 17-1252,4,6-Tribromophenol 32.28 29.79 92.3 32-12A2-F1uorophenol 38.A7 27.35 71-.1 26-1162-F1uoroani1ine 39.67 5.91 IA.9 *
d5~Phenol 37.57 17.73 V.2 IO-IOAd5“Nitrobenzene A1.77 32.08 76.8 19-1152-F1uorobiphenyl 37.57 30.2k 80.5 17-1252,4,6-Tribromophenol 37.57 27.20 72.A 32-12A2-F1uorophenol 31.A7 3A.A9 109.6 26—1162-F1uoroani 1 i ne 32. A5 23.59 72.7 *
d5-Phenol 30.73 29.10 9A.7 10-10Ad5~Nitrobenzene 3A.17 31.71 92.8 19-115
2-F1uorobiphenyl 30.73 3A.26 111.5 17-1252,A,6-Tribromophenol 30.73 35. AO 115.2 32-12A

7
7
7
7
7
7

15
15
15
15
15
15
16 
16 
16 
16 
16 
16

. ... 'Of »» enetuswe us« ot the perscxi. partnership, or corporation to whom it is adrjressod Siitsequent use ol the name ot this company or any
rtwthbor ol Its Stan in connection with the advertising or sals ot any product or process will be granM only on contract This company accepts no responsibility except 
lor the due pertormanc» ol inspection and/or analysis in good faith and according to the rules ol the trade and ol soence.



Testing Laboratories, Inc.
940 South Harney Street. Seattle. Washington 98108 (206)767-5060

Certificate
Chemistry Mcrobiobgy and Technical Services

Port of Seattle

PAGE NO.

LABORATORY NO 8519^

parts per million (nig/kg)

Spike Spike
Sample No. Surrogate Compound Level Found

22 2-Fluorophenol 31.9^ 31.95
22 2-F1uoroani 1 ine 32.91* 21.56
22 d5-Pheno1 31.19 26.66
22 d5-Nitrobenzene 34.68 33.86
22 ,2-Fluorobiphenyl 31.19 32.65
22 2,4,6-Tribromophenol 31.19 30.32
23 2-F1uorophenol 34.18 40.42
23 2-Fluoroani1ine 35.25 20.07
23 d5-Pheno1 33.38 33.42
23 d5-Nitrobenzene 37.12 38.01
23 2-F1uorobiphenyl 33.38 35.96
23 2,4,6-Tribromophenol 33.38 40.37
28 2-F1uorophenol 31.86 36.49
28 2-Fluoroani1ine 32.86 21.16
28 d5-Pheriol 31.11 27.83
28 d5“Nitrobenzene 34.60 34.23
28 2-F1uorobiphenyl 31.11 32.40
28 2,4,6-Tribromophenol 31.11 32.85
29 2-Fluorophenol 23.62 27.65
29 2-Fluoroani1ine 24.35 7.86
29 d5-Phenol 23.06 I6.88
29 d5-Nitrobenzene 25.65 21.17
29 2-Fluorobiphenyl 23.06 22^94
29 2,4,6-Tribromophenol 23.06 21.71
36 2-Fluorophenol 22.8l 30.90

-36 2-Fluoroani1ine 23.52 I8.66
36 d5-Phenol 22.27 19.75
36 d5-Nitrobenzene 24.77 26.26

...36 2-F1uorobipheny1 22.27 22.80
36 2,4,6-Tribromophenol 22.27 I8.08

%
Recovery

100.0
65.5
85.5
97.7

104.7 
97.2118.3 
56.9 

100.1
102.4
107.7
120.9
114.5
64.4
89.5
98.9

104.1
105.6
117.1 
32.3
73.2
82.5
99.5
94.1 

135.5
79.3
88.7 

106.0 
102.4
81.4

Control
Limit

26-116
*

10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124

This report is submmed tor the exclusivs use ol the person, partnership, or corporation to whom it is addresseO. SiOsepuent use ol the name ot this company or any 
member of as statl in connection with the advertising or sale of any product or process will be granted only on coneact This company accepts no responsibility •—p« 
tor the due pertormance ol inspection and/or analysis in good faith and according to the rules ol the trade and ol soenca.



Testing Laboratories, Inc.
940 South Hainey Street. Seattle. Washington 98108 (206)767-5060 Certificate
Chemistry Microbiology, and Technical Services

Port of Seattle

PAGE NO.

LABORATORY NO.

Sample No,

1*2
1*2
1*2

- 1*2 
1*2 
1*2

36 Spike 
36 Spike 
36 Spike 
36 Spike 
36 Spike 
36 Spike 

36 Dup.
36
36

.36
36
36

Dup. 
Dup. 
Dup. 
Dup. 
Dup. 

Blank 
Blank 
Blank 
Blank 
Blank 
Blank

parts per million (mg/kg)

Spike Spike % Control
Surrogate Compound Level Found Recovery Limit

2-Fluorophenol 25.90 25.28 97.6 26-116
2-Fluoroani1ine 26.71 14.96 56.0 *
d5-Pheno1 24.29 17-23 68.1 10-104
d5-Nitrobenzene 28.12 31.91 II3.5 19-115
2-Fluorobiphenyl 25.29 28.66 113-3 17-125
2,4,6-Tribromophenol 25.29 25.59 101.2 32-124
2-F1uorophenol 22.81 26.95 II8.I 26-116
2-Fluoroaniline 23.52 12.48 53.1 *
d5-Pheno1 22.27 19-66 88.3 10-104
d5-Nitrobenzene 24.77 23.68 95.6 19-115
2-Fluorobiphenyl 22.27 21.79 97-9 17-125
2,4,6-Tribromophenol 22.27 l8.4l 82.7 32-124
2-Fluorophenol 22.81 25.82 113.2 26-116
2-Fluoroani1ine 23.52 11.73 49.9 *
d5-Phenol 22.27 20.84 93.6 10-104
d5-Nitrobenzene 24.77 25.63 IO3.5 19-115
2-Fluorobiphenyl 22.27 24.41 96.1 17-125
2,4,6-Tribromophenol 22.27 19-54 87.7 32-124
2-Fluorophenol I7.O7 20.71 121.3- 26-116
2-Fluoroani 1 ine 26.71 30.27 H3-3 *
d5-Pheno1 16.67 15-56 93-3 10-104
d5-Nitrobenzene 18.53 19-69 106.3 19-115
2-Fluorobiphenyl 16.67 17-76 106.5 17-125
2,4,6-Tribromophenol 16.67 16.78 100.7 32-124

TTiis report is sobmitled for the exclusive use of the person, partnership, or corporation to virhom it is addressed. Sii>sequent use of the narrie of this company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract This company accepts no responsibitity except 
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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PAGE NO

LABORATORY NO. 8519^*

Darts per billion (ug/kg)

Spike Spike Control
Sample No. Surrogate Compound Level Found Recovery Limit

7 Dibutylchlorendate 333. 380. 114. 41-121
15 Dibutylchlorendate 333. 686. 206. 41-121
16 Dibutylchlorendate 333. 446. 134. 41-121
22 Dibutylchlorendate 333. 583. 175. 41-121
23 Dibutylchlorendate 333. 406. 122. 41-121
28 Dibutylchlorendate 333. 390. 117. 41-121
29 Dibutylchlorendate 333. 500. 150. 41-121

■ 36 Dibutylchlorendate 333. 669. 201. 41-121
42 Dibutylchlorendate 333. 460. 138. 41-121

Blank Dibutylchlorendate 333. 483. 145. 41-121
36 Spike 1 Dibutylchlorendate 333. 292. 87.8 41-121
36 Spike II Dibutylchlorendate 333. 380. 114. 41-121

E.P. Toxicity Analysest

parts per million (mg/L)

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit

7 Isodr in 0.00200 0.00172 86.0 43-118
15 1sodrin 0.00200 0.00145 72.8 43-118
16 Isodr in 0.00200 0.00146 73.0 43-118
22 1sodrin 0.00200 0.00189 94.3 43-118
23 Isodr in 0.00200 0.00185 92.3 43-118
28 1sodrin 0.00200 0.00193 96.6 43-118
29 1sodrin 0.00200 0.00210 105. 43-118
36 1sodrin 0.00200 0.00209 104. 43-118
42 Isodr in 0.00200 0.00183 91.7 43-118

Blank Isodr in 0.00200 0.00104 52.0 43-118
Spike 1 Isodr in 0.00200 0.00177 88.4 43-118
Spike II Isodr in 0.00200 0.00205 102. 43-118

This report is subrrittea tor the exclusive use ol the person, pertnership. or oorporalion to whom it is sdaressed Subsequent use o( the name ol this company or any 
member ol its start in connection with the advertising or sale ol any product or process will be yarned only on coneaci. This company accepts no responsibility except 
tor the due pertormanca ol inspection and/or analysis m good faith and accoiding to the rules ol the trade and ol saence.
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LABORATORY NO.
8519^

parts per million (mq/L)

Sample No. Surrogate Compound

7 2,4,5-T
15 2.4.5-T
16 2,4,5-T
22- 2.4.5-T
23 2.4,5-T
28 2.4,5-T
29 2.4,5-T
36 2.4.5-T
^2 2.4,5-T

Blank 2.4.5-T
29 Spike 1 2.4.5-T
29 Spike II 2.4.5-T

Spike
Level

O.OltOO
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400
0.0400

Spike
Found

.0241

.0145

.0203

.0143

.0163

.0215

.0146

.0184

.0232

.0292

.0428

.0354

%
Recovery

60.3
36.3
50.8
35.5
40.7
53.7
36.6
45.9
58.0
73.0

107.
88.5

Control
Limit

*
it

*
*
*
*
*
*
*
*
*
it

appendix b

Replicate Quality Control Report

* Analyte Replicate 1 Repi icate 2 

PRIORITY POLLUTANT ANALYSES

Relative Error. %

%

42
42

Total Solids 
Volatile Sol ids

68.2
6.2

66.9
5.1

1.9
18.

i-r •»clusM us« o( lh« person, partnership, or oorporaiion to whom it is addressed Siiisequeni use ol the name ot this company or any
member ol its stall in connection with »w advertising or sale ol any product ot process will be yarned only on consaci This company accepts no responsibiliiy eicepi 
tOf th« du« pertormancf of mspoctioo arxl/or analysts in good faith and according to tha rules of tha trade and of soance.
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Certificate
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Port of Seattle

parts per million (mg/ko)

A2
42
42
42
42
42
42
42
42

- 42 
42 
42 
42

Spike
22
42

Antimony
Arsenic
Beryl 1ium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thai 1ium
Zinc
Phenol
Cyanide
Cyanide

L/0.5
15.
0.14
1.5

30.
47.
62.
0.66

30.
L/0.5

0.5
L/0.5
150.

0.8
L/0.5
L/0.5

L/0.5
10.
0.16
1.6

31.
44.
50.
0.68

27.
L/0.5

0.6
l/0.5
140.

0.7
L/0.5
L/0.5

BULK SAMPLE ANALYSES

%

PAGE NO.

LABORATORY NO. 85194

^ Analj^ Replicate 1 Replicate 2 Relative Error. ^

0.
33.
12.
6.2
3.2
6.4

19.
2.9

10.
0.

(0.1)
0.
6.7

12.
0.
0.

22
22
22

Sand
Silt
Clay

28.8
52.8
18.4

20.0
59.6
20.4

30
11
in22 Total Organic ■ 2.2 2.2
1 \j
0

Carbon W I

42
42

Oil & Grease 
Sulfide

0.21
0.005

0.28
0.006

25
(

A
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LABORATORY NO. 85194

Sample # Analyte 

E.P. TOXICITY ANALYSES

36
36
36
36
36
36
36
36

Cadmium
Chromium
Lead
Silver
Barium
Mercury
Arsenic
Selenium

Replicate 1 Replicate 2

L/0.02 L/0.02
L/0.1 L/0.1
L/0.2 L/0.2
L/0.1 L/0.1
L/0.5 L/0.5
L/0.005 L/0.005
L/0.005 L/0.005
L/0.005 L/0.005

appendix c

Spike Quality Control Report

Relative Error. %

0.
0.
0.
0.
0.
0.
0.
0.

Sample # Analyte
Sample
Found

mg/L

PRIORITY POLLUTANT ANALYSES

42
42
42
42
42
42
42

Antimony
Arsenic
Beryl 1ium
Cadmiurn
Chromium
Copper
Lead

L/0.5
10..
0.14
1.5

30.
A7.
62.

Spike
Level

2.5
25.
0.25
0.5

100.
100.
50.

Spike
Found

1.8
35.
0.27
1.9

130.-
150.
100,

% _ 
Recovery

72.
100.
52.
80.

100.
103.
80.

Control 
L imit

*
*
*
*
*
*
*
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Sample # Analyte

A2
**
1*2
h2
1*2
1*2

7
7

36

36 Spk. 
36 Spk,

Mercury
Nickel
Selenium
Silver
Thai!ium
Zinc

Sample
Found

0.66 
19. 
O.l* 
0.5 

L/0.5 
150.

mg/L
Spike
Level

0.25
10.
2.5
1.0
2.5

Spike
Found

0.91
29.
3.1
1.6
1.9

Phenol L/0.1 0.8 0.7
Phenol L/0.1 0.8 0.8
Cyanide L/0.5 3.3 3*9

ug/L

36
36
36
36
36
36
36
36
36
36

Spk.
Spk.
Spk.
Spk.
Spk.
Spk.
Spk.
Spk.
Spk.
Spk.

I
t
I
II
I I
II 
11
I I
II

36
36
36

PAGE NO.

LABORATORY NO.

%
Recovery

100.
100.
io4.
110.
76. ,
90.
88. 

100. 
118. ■

g.BHC L/5. 333. 350. 105.Heptachlor L/5. 333. 376. 113.
Aldrin L/5. 333. 380. 114.Dieldrin L/5. 333. 376. 113.
Endrin L/10. 333. 360. 110.DDT L/10. 333. 380. 114.g.BHC L/5. 333. 523. 157.
Heptachlor L/5. 333. 529. . 159.
Aldrin L/5. 333. 519. 156.Dieldrin L/5. 333. 513. 154.Endrin L/5. 333. 523. 157.
DDT L/5. 333. 423. 127.

ITY ANALYSES

parts per million (mg/L)

Cadmium L/0.02 -1.^ - 0 » C
O

'98.Chromium L/0.1 1.0 1.0 100.Lead L/0.2 5.0 5.0 100.

Control 
. Limit

*
*

. *
*
*
*
■k

*
*

87-107 
A3-I25 
A3-IO9 
56-122 
89-101 
82-102 
87-107 
A3-I25 
43-109 
56-122 
89-101 
82-102

*
*
*

Of oorpofatran to whom rt is «Mr.ss<K). Sii>s<K,u«ni us« of lh« nsm. ot iha compony of any 
to d,- " («>ooss Will be panted only on conaact. Th« compaty «xepls no responsibihty e.cepilof the due pertomtence ol inspection and/of analysis in good taith and accofding to the rules of the trade and of soence — ' ^ j ^
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mg/L
Sample Spike Spike % ControSample # Analyte Found Level Found Recovery Limit

36 Silver L/0.1 1.0 0.9 90. *
36 Bar ium L/0.5 10.0 11.1 110. *
36 Mercury L/0.005 0.010 0.011 no. ■k

36 Arsenic L/0.005 0.25 0.22 88. *
36 Selenium L/0.005 0.25 0.28 112. *

h2 Spk. 1 Endrin L/0.0002 0.004 0.00106 46.4 89-101A2 Spk. 1 1 Endrin L/0.0002 0.004 0.00162 40.4 89-101
29 Spk. 1 2,A-D L/0.005 0.016 0.0110 68.8 *
29 Spk. 1 2,A,5-TP L/0,005 L/0.016 L/0.0110 68.8 *
29 Spk. 1 1 2,4-0 L/0.005 0.0160 0.0123 76.6 *
29 Spk. 1 1 2.4.5-TP L/0.002 0.0080 0.00623 77.9 *

BULK SAMPLE ANALYSES
k2 Oil & Grease 0.21 1.22 1.38 . 96. *

* No control limits yet established.
** POS sample was spiked too low for observable recovery. Another sample

which was run concurrently was spiked appropriately and the results reported 
here.

0 = absolute

The control limits are a statistically derived measure of the level of 
confidence in the measurement. These control limits determine the range within 
which the analytical value will fall 95% of the time.

This rspon is submined lor m« siclusive us« ol th« person, pannorship. or corporation to whom H is adOressed. Silwoquoni use o( the name ol this company or any 
member of its statf m connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility eicept 
tor the due performance of inspection and/or analysts in good farth and according to the rules of the trade ar>d of saence.
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APPENDIX D

Base Acid Neutral Spike Recoveries

Sample 36 was spiked twice with two different aliquots {22.US gm) with 1000 ul 
of 157~3 @ 200 ug/ml. (8.9 ug/gm).

Compounds MS % Recovery DS % Recovery % Deviat
112,1*-Tr i chlorobenzene 98.5 101.5 -2.9
Acenaphthene 103.1 98.9 A.12,A-Dinitrotoluene 75.6 69.1 9.0
Di-n-butylphthalate 109.8 91.2 18.A
Pyrene 101.1 89.7 11.9
N-init roso-di-N-propy1 amine 110.3 113.6 -3.21,^-Dich1oroberizene 86.8 89.6 -3.2Pentachlorophenol 26.5 A2.9 -A7.2Phenol 99.3 100.8 -1.52-Ch1orophenol 100.A 102.0 -1.6p-Ch1oro-m-creso 1 69.3 68.1 - 1.7A-NITROPHENOL 90.1 90. A * • / 

-0.3

7T -W « suBmmea (of th« exclusm us* ol the person, partnership, or corporation to whom it is aodressed Stiisaquent use of the name ot this compah. or any
iHv-V < ?! !■“' '** advertising or sale ol any product or process will be yarned only on consacl. This company accepts no responsibility except

pertormance of inspection and/or analysis in good farm and according to the rules of the trade and ol soenca
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APPENDIX E

Comments on Limits of Detection

The laboratory makes every effort to meet the lower limits of detection (LLDs) 
requested. In some cases, LLDs are elevated due to interferences.

^he primary cause of elevated LLDs is sample matrix. Detector response to 
“Sample matrix may be determined to be interference, rather than, in this case, 
pesticides through analytical interpretation. This interpretation will take 
into account lack of confirmation by a second chromatogram, poor peak shape, 
interference from a multiple component chemical (i.e., PCBs), etc.

The final result of the interference is that the pesticide cannot be . 
down to the level which would be achieveable without that interference."seen"

Attached are copies of chromatograms for both a mixed pesticide standard and a 
PCB Arochlor 1260 standard. From reviewing both chromatograms, it can.be 
seen that presence of PCBs in the sample would make it impossible to "read" 
the presence of pesticides below the level reported to you.

,0 . ... (or the exclusive use of the person, partnership, or corporation to whom it is addressed Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on coniraci This company accepts no responsibility except 
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of soence
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Sample

A
8

9
8
8
8
8

APPENDIX A

Replicate Quality Control Report 

Inorganics

Analyte Replicate 1 Replicate 2
%

Total Solids 77.8 ■ 77.6

%, dry basis

Relative Error

0.2

Volatile Solids 1.3 1.3 nTotal Organic - • *.
- Carbon 4.1. 3.8 7.

17Oil & Grease 0.98 0.81Sulfide as S -.0.33 . 0.19 42Sand 10.8 9.4 ■ 13Silt • 70.4 67.7 3Clay 18.8 22.9
- O •

18.
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Sample

LABORATORY NO. 86772

C
D
9
9
9
9
9
9
9
9
9
A
9
9
9

0 indicates absolute error 
L/ indicates "less than"

Analyte Replicate 1 Replicate 2 Relative

parts per mi 11 ion (mg/kg), dry basis

Cyanide L/0.10 L/0.10 0.
Mercury 0.2 0.2 0.
Nickel 92. 88. ■ .4.3
Zinc 970. 1000. 3.0
Chromiurn 92. 92. 0.
Arsenic 15. 15. 0.
Copper 150. 160. 6.2
Lead ■ 190. 220. 14.
Cadmium 4.8 5.4 11.
Thallium L/1. ■ L/1. (0.)
Selenium 0.5 0.5 (0.)
Phenol L/0.15 L/0.15 0.
Beryl 1ium 0.50 0.44 12.
Antimony L/1. L/1. (0.)
Silver 1.9 1.0 47.

=1 r „ I-I its «alTin corporation to whom ,t ,s addressed Subsequent use of the name of this company or any

^ ?:tz rer™ncr;rp:r rorar;^?s--



ti

Testing Laboratories, Inc.
940 South Hatney Sheet. Seattle. Washington 98108 (206)767-5060

Chemistry Microbiology and Technical Services

Port of Seattle

APPENDIX B

Spike Quality Control Report 

Inorganics

L/ indicates "less than"

Certificate

PAGE NO. 12

LABORATORY NO. 86772

S amp 1e Spike Sp'ike ■ ■ %Sample Analyte Found Level Found Recov

- %, dry basis

A Oil & Grease 0.07 1.24 1.32 101.

parts per million (mg/kq') , dry basis
C Mercury 0.2 0.3 0.5 100.C Cyanide L/0.10 0.98 0.31 32.9 Cyanide 0.24 1.5 1.4 77.9 Nickel 92. 100. 192. 100.9 Zinc ■ 970. 250. 1230. 104.9 Chromium' 92. - • 100. 196; 104.
9 Arsenic 15. 20. 33. 90.9 Copper 150. ■ 200. 350. 100.9 Lead ■ 190..: no. 310. 109.9 - Cadmiurn 4.8 11. 15.2 94.B Thai 1ium L/L. 2.5 5.4 216.9 Selini urn 0.5 2.0 2.3 90.5 Phenol L/0.15 0.85 0.78 92.9 Beryl 1iurn 0.50 0.50 1.00 100.9 Antimony L/1. 10. 3.6 36.9 Silver 1.9 0.96 2.7 83.

Vw ■ I®'"'! '® exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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APPENDIX C
Surrogate Recovery Quality Control Report

Listed below are surrogate (chemically similar) compounds utilized in the 
analysis (Df volatile and organic compounds. The surrogates are added to every 
sample prior to extraction and analysis to monitor for matrix effects, purging 
efficiency, and sample processing errors. The control limits represent the 
95% confid6nc6 int6rval 6stablishGd in our Idborstory through rGpGtitivG 
analysis of these sample types. In certain cases, we will have accumulated 
insufficient data to have established control limits.

Sample # Surrogate Compound
Spike
Level

Spike
Found

%
Recovery

Control
Limits

A d4-l,2-Dichloroethane

parts per million (mq/kq)

0.735 0.761 103.6 50-160A d8-Toluene 0.735 0.696 94.7 50-160A Bromof1uorobenzene 0.735 0.821 111.7 50-160
B d4-l,2-Dichloroethane 0.698 ■0.553 79.2 50-160B d8-Toluene 0.698 0.685 98.2 50-160B Bromof1uorobenzene 0..698 . ■ 0.808 115.8 50-160
C d4-l,2-0ichloroethane 0.676 0.633 93.6 50-160C d8-Toluene 0.676 0.677 100.1 50-160C Bromof1uorobenzene 0.676 0,779 115.2 50-160
Blank - d4-l,2-Dichloroethane 0.050 0.0496 99.3 50-160B1 ank d8-Toluene 0.050 0.0501 100.1 sJ\J X

50-160B1 ank Bromof1uorobenzene -0.050 0.0550 109.9 sJ\J ±\J\J

50-160
Spike d4-l,2-Dichloroethane 0.370 0.382 103.3 50-160Spike d8-Toluene 0.370 0.355 95.9

±\J\J

50-160Spike Bromof1uorobenzene - 0.370 0.391 105.8 \J X VJ50-160
Dupe d4-l,2-Dichloroethane 0.368 0.370 100.6 50-160Dupe d8-Toluene 0.368 0.345 93.8 50-160Dupe Bromof1uorobenzene 0.368 0.396 107.5 50-160

ts of T a “'Poration to whom it is addressed. Subsequent use o( the name of this company or any
ZZTZ Mrtor^oe ot "9 O' ^0 » P'OP»« w"l be Vented only on contact. This company accepts no responrotlity e«ept
tor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence p ' p y p
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Spike Spike % Control
Sample # Surrogate Compound Level Found Recovery Limits

parts per million (mg/kg)

5 d4-l ,2-Dichloroethane 0.372 0.360 96.7 ■ 50-160
5 d8-Toluene 0.372 0.368 98.9 50-160
5 Bromof1uorobenzene 0.372 0.409 ■ 110.0 50-1.60

8 d4-l,2-Dichloroethane 0.865 0.870 100.6 50-160
8 d8-Toluene 0.865 0.886 102.4 50-160
8 Bromof1uorobenzene 0.865 0.976 112.8 50-160

9 d4-l,2-Dichloroethane 0.700 0.734 104.8 50-160
9 d8-Toluene 0.700 0.648 92.6 50-160
9 Bromof1uorobenzene 0.700 0.768 109.7 50-160

parts per billion (ug/kg)

A 2-Fluorophenol 4096. 3328. 81.2 24-133
A 2-Fluoroani1ine 4224. 1042. 24.7 ___A d5-Phenol 4000. 2645. 66.1 20-122
A 2-Bromophenol 4000: 2552. 63.8 ...A d5-Nitrobenzene 4224. 2915. 69.0 20-140
A 2-Fluorobiphenyl, 4000.- 3188. 79.7 20-140
A 2,4,6-Tribromophenol .4000. 1496., 37.4 10-114
A - dl4-p-Terphenyl 4000. 2920. 73.0 ■ 20-15Q

B 2-Fluorophenol 4096. 3002. ' 73.3 24-133
B 2-Fluoroaniline 4224. 1049. 24.8 ___B d5-Phenol 4000. 2456. 61.4 20-122
B 2-Bromophenol 4000. 2616: 65.4 —B d5-Nitrobenzene 4224. 2581. 61.1 20-140B“ 2-Fluorobiphenyl - 4000. 3292. 82.3 20-140
B 2,4,6-Tribromophenol 4000. 2512. 62.8 10-114
B dl4-p-Terphenyl 4000. 3468. 86.7 20-150

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 

performance of inspection and/or analysis in good faith and according to the rules of the trade and of sdence.
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Sample # Surrogate Compound

C
C
cccccc
5
5
5
5
5
5
5
5

8
8
8
8
8
8
8
8

9
9-
9
9
9
9
9
9

2-Fluorophenol 
2-Fluoroani1ine 
d5-Phenol 
2-Bromophenol 
d5-Nitrobenzene 
2-FluOrobiphenyl 
2,4,6-Tribromophenol 
dl4-p-Terphenyl

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobipheny1
2,4,6-Tribromophenol
dl4-p-Terphenyl

2-FTuorophehol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
dl4-p-Terphenyl

2-Fluorophenol
2-Fluoroaniline
d5-Phenol
2-Bromophenol
d5-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
dl4-p-Terphenyl

PAGE NO.

LABORATORY NO. 86772

Spike Spike % Control
Level Found Recovery Limits

parts per billion (ug/kq)

4096. 1896. 46.3 24-133
4224. 966. 22.8 ___•4000. 1547. 38.7 20-122
4000. 1648. ■ 41.2 ___-4224. 1748. 41.4 20-140
4000. 2376. 59.4 20-140
4000. 1996. 49.9 10-114
4000. 1728. 43.2 20-150
4096. 3274. 79.9 24-133
4224. 2141'. 50.7 ___4000. 2748. 68.7 20-122
4000. 2700. 67.5 __4224. 3070. 72.7 20-140
4000. 3416. 85.4 20-140
4000. 2720. 68.0 10-114
4000. 2864. 71.6 20-150
4096. 2776. 67.8 24-133
4224. 1510. 35.7 « _ _.4000. 2296. 57.4 20-122
4000. 2708. 67.7 ■ ...4224. 2537. 60.1 20-140
4000. 3036. 75.9 20-140
4000. 2856. 71.4 10-114
4000. 2600. . 65.0 20-150
4096. 3338. 81.5 24-133
4224. 1624. 38.5
4000. 2536. 63.4 20-122
4000. 2664. 66.6
4224. 2959. 70.1 20-140
4000. 3624. 90.6 20-140
4000. 3032. 75.8 10-114
4000. 3812. 95.3 20-150

This report is submmed for the exclusive use of the person, partnership, or corporation to whom it Is addressed. Siitsequent use of the name of this company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibiliiy except 
lor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Sample # Surrogate Compound

Spike 2-Fluorophenol
Spike 2-Fluoroani1ine
Spike d5-Phenol
Spike 2-6romophenol
Spike d5-Nitrobenzene
Spike 2-Fluorobiphenyl
Spike - 2,4,6-Tribromophenol 
Spike - dl4--p-Terphenyl 
Dupe 2-Fluorophenol
Dupe 2-Fluoroaniline
Dupe d5-Phenol
Dupe 2-Bromophenol
Dupe d5-Nitrobenzene
Dupe 2-Fluorobiphenyl
Dupe 2,4,6-Tribromophenol
Dupe dl4-p-Terphenyl
Blank 2-Fluorophenol
Blank 2-FluoroanfTine
Blank d5-Phenol
Blank 2-Bromophenol
Blank d5-Nitrobenzene
Blank 2-Fluorobiphenyl
Blank 2,4,6-Tribromophenol
Blank dl4-p-Terphenyl

A Dibutylchlorendate
B Dibutylchlorendate
C Dibutylchlorendate
5 ■ Dibutylchlorendate-
8 Dibutylchlorendate
9 Dibutylchlorendate
Blank Dibutylchlorendate
5 MS Dibutylchlorendate
5 MSD Dibutylchlorendate

Spike
Level

Spike
Found

parts per billion (uq/ko)

4096. 3242.
4224. 1710.
4000. 3156.
4000. 2776.
-4224. 3105.
4000. 3208.
4000. 2752.
4000. 2824.
4096. 3475.
4224. 1682.
4000. 3173.'
4000. 2812.
4224. 3252.
4000. 3383.
4000. 2945.
4000. 2952.
4096. 2858.
4224. 2601.
4000.- 2440.
4000.- 2229.
.4224. 2628.
4000. 2892.
4000. 2211.
4000. 2825.

20.0 10.5
20.0 4.9
20.0 17.2
20.0 17.0
20.0 4.4i
20.0 10.9
20.0 26.8
20.0 15.5
20.0 16.9

PAGE NO. ]_5
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%
Recovery

Control
Limits

79.2 24-133
40.5 —
78.9 20-122

• 69.4 —
73.5 20-140
80.2 20-140
68.8 10-114
70.6 20-150
84.8- 24-133
39.8 —
79.3 20-122
70.3 —
77.0 20-140
84.6 20-140
73.6 10-114
73.8 20-150
69.8 24-133
61.6 —
61.0 20-122
55.7 —
62.2 20-140
72.3 ■ 20-140.

.55.3 10-114
70.6 20-150
52.7 20-150
24.7 20-150
86.1 20-150
84.9 20-150
22.3 20-150
54.3 20-150

134. 20-150
77.7 20-150
84.7 20-150
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APPENDIX D

Matrix Spike/Duplicate Spike 

Quality Control Report 

Organics
Reported below are the results of additional QC compounds utilized in the analysis 
oforganic compounds. Compounds of interest are spiked into two additional sample 
aliquots prior to extraction and/or analysis to monitor for matrix effects, sample 
processing errors, and to calculate percent recoveries of compounds of interest 
and relative error in the analysis. The control limits represent the 95% con­
fidence interval established in the laboratory through repetitive analysis of 
samples.

Cone Cone Cone % Cone % RPD RECCompound Spike Samp MS REC MSD REC RPD Limit Limit
1,1-Dichloroethene 125. 0. 169. 135. 178. 142. -4.9 22. 59-172Trichloroethene 125. 0. 142. 114. 155. 124. -8.4 24. 62-137Chlorobenzene 125. 0. 133. 106. 144. 115. -7.6 21. 60-133Toluene 125. 0. -142. 114. 148. 118. -3.8 21. 59-139Benzene 125. 0. 127. 102. 136. 109. -6.8 .21. 66-1421,2,4-Trichlorobenzene 50. 0. 37.1 74.2 38.1 76.2 -2.6 23. ■38-107 'Acenaphthene 50. ■ 0 , 44.4 88.8 44.5 89.0 -0.2 19. 31-1372,4-.Dinitroto1uene 50. 0. 34.0 68.0 33.8 67.6 0.6 47. 28-89Di-n-Butylphthalate 50. 0. 42.0 84.0 44.2 88.4 -5.1 47. 29-135Pyrene 10. 0. 8.91 89.1 8.41 84.1 '5.7 36. 35-142N-Nitrosodipropyl amine 50. 0. 45.5 91.0 45.3 90.6 0.5 38. 41-1261,4-Dichlorobenzene 50. 0. 37.4 74.8 36.6 73.2 2.1 27. 28-104Pentachlorophenol 100. 0. 44.3 44.3 46.2 46.2 -4.2 47. 17-109Phenol 100. 0. 72.4 72.4 71.5 71.5 1.3 35 26-902'Chlorophenol 100. _ 0. 70.7 70.7 70.5 70.5 0.3 50 25-102P-Chloro-m-cresol 100. 0. 65.2 65.2 61.2 61.2 6.3 33. 26-1034-Nitrophenol 100. 0. 46.2 46.2 40.6 40.6 12.9 50. 11-114
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Concentrations in the spike, matrix spike and matrix spike duplicate are shown 
in parts per billion (ug/kg).

Cone = Concentration ■ ■ -
Samp = Sample
MS = Matrix Spike
MSD = Matrix Spike Duplicate
REC = Recovery
RPD = Relative Percent Difference

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
MCSctt-ytf H ' ’rf ” *'»' advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except

for the due performance of inspection and/or analysis in gewd faith and according to the rules of the_trade and of science.
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APPENDIX E
Spike Quality Control Report 

Organics Pesticide Fraction

Sample Spike Spike • % ControlSample Analyte Found Level Found Recovery ■ Limit
parts per billion (ug/kq)

5 MS - Lindane L/1. 8.0 2.66 33.3 46-127*5 MS Heptachlor L/1. . 8.0 2.08 26.0 35-130*5 MS Aldrin L/1. 8.0 4.72 58.9 ■ 34-1325 MS Dieldrin L/1. 20.4 7.4 ■ , 36.6 31-1345 MS Endrin L/1. 20. 7.24 36.2 42-139*5 MS 4,4'-DDT L/1. 20.0 14.3 71.3 23-1345 MSD Lindane L/1. 8.0 2.12 26.5 46-127*5 MSD Heptachlor L/1. 8.0 1.66 20.7 35-130*5 MSD Aldrin L/1. 8.0 8.87 111. 34-1325 MSD Dieldrin L/1. 20.4 8.61 42.2 31-1345 MSD Endrin L/U 20.0 8.99 45.0 42-1395 MSD 4,4'-DDT L/1. 20.0 16.8 83.9 46-127
* LtDwer than normal recoveries may sometimes be attributable to sample 
matrix effects. Specifically, sulfur may cause supression of the compound 
signals. Sulfur was recognized as present in the sample residue matrix 
and clean-up steps were taken to alleviate the problem.

iS-ir- iTs su!nrcon“nKMrwlm ™ S>i>sequont use of the name of this company of any
hx the oue performance of inspect,on ..or anaiysfs m ^"arara:?om,n^r?^eTl^%Tr^^^^^^^^ Srs^ce""
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CLIENT Port of Seattle 
P.O. Box 1209 
Seattle, WA 98111 
ATTN: Doug Hotchkiss

REPORT ON SEDIMENT & WATER

LABORATORY NO. 89964

date June 28, 1985 

PO #P-03849

SAMPLE
IDENTIFICATION

TESTS PERFORMED 
AND RESULTS;

o.'V

1) Aliquot portions from two jars of archived sample, previously 
identified by laboratory number 85194-18 (HC-7-S1) were composited 
to create one sample.

2) Aliquot portions from four jars of archived sample, previously 
identified by laboratory numbers 85194-4 (HC-11-S1); 85194-27 
(HC-10-S1); 85194-31 (HC-9-S1) and 85194-32 (HC-9-S2) were composited 
to create one sample, with each station equally weighted.

3) Aliquot portions from four jars of archived sample, previously 
identified by laboratory numbers 85194-9 (HC-13-S1: 2 jars) and

. 85194-39 (HC-14-S1: 2 jars) were composited to create one sample,
\ with each station equally weighted.

The following were sampled by us on May 30, 1985 at Piers 90 & 91, from 
locations A-D shown on the enclosed map.

Spoil samples consisted of composites from 6-8 penetrations per site. 
Each penetration recovered 10"-12" of sediment.

Water samples were taken at an average depth of 7 meters below mllw.

SEDIMENT:

4) A
5) B
6) B duplicate
7) C
8) D

WATER:

9) A
10) B
11) B duplicate
12) C
13) D

This report is submitted (or the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company Of any 
member of its staff in connection with the advertising or sale of any product or process will be panted only on contract. This company accepts no responsibility exc^ 
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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SEDIMENT ANALYSES

Grain Size Analysis

Sand
Silt
Clay

Sand
Silt
Clay

Spoils Analysis
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LABORATORY NO. 89964

%, dry basis

1

9.8
67.3
22.9

30.3
53.5
16.2

21.5
59.4
19.1

31.1 
53.7
15.2

19.7
59.7 
20.6

63.5
30.8
5.7

28.2
62.8
9.0

8

67.8
24.4
7.8

Samples were passed through a No. 10 sieve prior to analysis. Only material 
passing the sieve was analyzed. Percentages retained were as follow:

1
% Retained 
major description 
minor description

% Retained 
major description 
minor description

4.
wood
shell

4.
rocks
wood

2.
rocks
wood

3.
rocks
wood

3.
shell
rocks

2.
wood
shell

3.
shell
rocks

-8

6.
rocks
shell

This report Is submitter) tor the excluswe use of the person, partnership, or oorporation tp whom it Is addresser). Subsertuent use of the name r)t this company or any 
member of Its staff in connection with the advertising or sale of any product or process will be granted only on eonsact. Thia ctimpany accepts no responsibility escapi 
lor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of sdenee.
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1 2 3 4

as received basis
Total Solids 48.3 53.5 56.3 64.2

%, dry basis
Total Organic Carbon 7.1 7.0 4.8 1.8Total Volatile Solids 10.5 6.5 6.4 2.9Oil & Grease 1.8 0.67 0.58 0.19Sulfide as S 0.13 0.097 0.025 0.082

5 6 7 8

as received basis
Total Solids 48.9 49.1 61.0 70.7

%, dry basis
Total Organic Carbon 4.4 4.1 2.4 1.8Total Volatile Solids 7.2 6.8 3.8 2.7Oil & Grease 0.99 0.91 0.45 0.16Sulfide as S 0.096 0.070 0.17 0.010

Haloqenated Hydrocarbons

Samples were then analyzed for Halogenated Hydrocarbons in accordance with 
Washington State Department of Ecology WAC 173-303 with results as follow:

Halogenated Hydrocarbons# 
parts per million (mg/kg), 
as received basis L/15. L/15. L/15. L/15.

f submitted tor the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
® ® '•’® advertising or sals of any product or process will be granted only on conyact. This company accepts no responsibility except

lor tns duo performance of inspection and/or analysis in good faith and according to the rules of the trade and of sdence.
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Halogenated Hydrocarbons# 
parts per million (mg/kg), 
as received basis L/15. L/15. L/15.

PAGE NO. 4 
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8

L/15.

Gravimetric Polycyclic Aromatic Hydrocarbons

cLn?ptJ P basis) or until the fourth stage has been
completed. Results are as shown below: ^

Stage:-

1. Soxhlet Extraction

1- Soxhlet Extraction

## for 4,5,6 membered rings

% by weight, as received basis##
12^4

0.075 0.049 0.059

0.087 0.22 0.044

0.11

0.099

^ rnamhl^ ? submmed lor the exclusive use of the person, partnership, or corporation to whom it is addressed. Siijsequent use of the name of this comoenv or anv

■- \a.
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E.P. Toxicity
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I'"' 1;?;, accordance with Test Methods for Evaluatin,
Tyin: ^ U.S.E.P.A., July, 1982. The extractions wereTertormed under Method---- ^
oes^iridP^ ^^ing the 7000 series of methods, and the
pesticides and herbicides were performed using methods 8080 and 8150.

concentration, mg/L (parts per million)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Endrin-
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP (silvex) 
Lindane

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

1 2 3 4 MCL
L/0.2 L/0.2 L/0.2 L/0.2 5.00.3 0.3 0.3 0.3 100.0.03 0.01 0.02 L/0.01 1.0L/0.1 L/0.1 L/0.1 L/0.1 5.0L/0.2 L/0.2 L/0.2 L/0.2 5.0L/0.001 L/0.001 L/0.001 L/0.001 0.2L/0.2 L/0.2 L/0.2 L/0.2 1.0L/0.1 L/0.1 L/0.1 L/0.1 5.0
L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.02L/0.001 L/0.001 L/0.001■ L/0.001 10.0L/0.005 L/0.005 L/0.005 L/0.005 0.5L/0.001 L/0.001 L/0.001 1. 10.0L/0.001 L/0.001 L/0.001 L/0.001 1.0L/0.0001 L/0.0001 L/0.0001 L/0.0001 . 0.4

5 6 7 8 MCL
L/0.2 L/0.2 L/0.2 L/0.2 - 5.00.3 0.3 0.2 0.3 100.0.02 0.02 L/0.01 L/0.01 1.0L/0.1 L/0.1 L/0.1 L/0.1 5.0L/0.2 0.1 L/0.2 L/0.2 5.0L/0.001 L/0.001 L/0.001 L/0.001 0.2L/0.2 L/0.2 L/0.2 L/0.2 1.0L/0.1 L/0.1 L/0.1 L/0.1 5.0

for .he due pertorrhance o. inspecon and/or analysis ,n good .aithVnd accordingTo me ™ie^oT^“M.';i^ ~
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concentration, mq/L (parts per million)

Endrin
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP (silvex) 
Lindane

Priority Pollutants

5 6 7 8 MCL
L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.02
L/0.001 L/0.001 L/0.001 L/0.001 10.0
L/0.005 L/0.005 L/0.005 L/0.005 0.5
L/0.001 L/0.001 L/0.001 L/0.001 10.0
L/0.001 L/0.001 L/0.001 L/0.001 1.0
L/0.0001 L/0.0001 L/0.0001 L/0.0001 0.4

Samples were analyzed for priority pollutants in accordance with Test Methods 
for Evaluating Solid Waste, (SW-846), U.S.E.P.A., 1982, Methods 8^0 (volatile 
organics), 8270 (semi-volatile extractables), 8080 (pesticides and PCB's), 9010 
(c:yanide), and the 7000 series (metals analysis). Phenol analysis was in accordance 
with Method 420.2, Methods for Chemical Analysis of Water & Wastes, U.S.E.P.A.. 
March, 1979. ----------------------------------- -------------------------------

parts per million (mq/kq), dry basis 

1 2 3 4Inorganics

Antimony 
Arsenic 
Beryl 1ium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thai 1ium 
Zinc
Total Cyanide 
Total Phenol

This report is submmed tor the escluswe us« of the person, partnership, or corporation to whom it is addressed. Siitsequent use ot the name ot this company or any
advertising or sale of any product or process will be granted only on coneaet. This company accepu no rasponsibility axcapt 

Tor ine due performance ot inspect»on and/or analysis m good faith and according to the rules of the trade and of science.

L/2. L/2. L/2. L/2.
22. 14. 13. 7.
0.6 0.5 0.5 0.4
4.4 2.6 2.7 0.3

100. 50. 55. 40.
200. 120. 90. 35.
360. 180. 140. 24.

2.4 0.8 1.1 0.2
70. 50. 60. 60.
1.0 0.5 L/0.5 L/0.5
6.2 1.8 1.8 0.6

L/0.5 L/0.5 L/0.5 L/0.5
680. 250. 230. 71.
L/0.5 L/0.5 L/0.5 L/0.5

1.5 L/0.5 0.6 1.1
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Antimony
Arsenic
Beryl 1iurn
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc
Total Cyanide 
Total Phenol

Volatile Organics (by GC/MS)

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acrolein 
*Acetone 
Acrylonitrile 
*Carbon Disulfide
1.1- Dichloroethylene
1.1- Dichloroethane 
trans-1,2-Dichloroethylene 
Chloroform

PAGE NO.
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parts per million (mq/kq), dry basis

8

L/2.
15.
0.4
1.9

65.
120.
200.

2.7
70.
0.6
2.1

L/0.5
260.
L/0.5
L/0.5

L/2.
15.
0.3
1.8

60.
100.
180.

2.1
60.
0.7
2.2

L/0.5
230.
L/0.5
L/0.5

L/2.
8.

L/0.1
0.8

30.
45.

100.
0.3

40.
L.0.5
0.7

L/0.5
99.

L/0.5
L/0.5

L/2.
8.

L/0.1
0.6

30.
35.
43.
2.3

30.
L/0.5

0.7
L/0.5
81.

L/0.5
L/0.5

Method
Blank

L/2.
L/0.5
L/0.1
L/0.1
L/5.
L/1.
L/1.
L/0.1

L/10.
L/0.5
L/0.1
L/0.5
L/1.
L/0.5
L/0.5

parts per billion (uq/kq), dry basi
1 2 3 4

L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. . L/5. L/5. L/5.
L/5. L/5. L/5. L/5.450. 590. 310. 300.

L/50. L/50. L/50. L/50.
730. 620. 290. 2300.

L/50. L/50. L/50. L/50.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.

" “n>oration to whom it ia addr«a«). Siitsoquent u« o( th. h»«. o( this eomp«,y o, any
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*2-Butanone
1.2- Dich1oroethane
1,1,1-Trichloroethane 
*Vinyl Acetate 
Bromodichloromethane 
Carbon Tetrachloride
1.2- Oichloropropane 
Trichloroethylene 
Benzene
Chlorodibromomethane
1.1.2- Trichloroethane 
2-Chloroethyl vinyl ether 
Bromoform
*4-Methyl-2-pentanone 
*2-Hexanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
Styrene
o-Xylene

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acrolein

PAGE NO. 8
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parts per billion (uq/kq), dry basi
1 2 3 4

L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. . L/5. L/5. L/5.

5 6 7 8

L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
350. 240. 110. 47.

L/50. L/50. L/50. L/50.

This repon is submined tor the exclusive use of the person, partnership, or corporation to whom it Is addressed. Subsequent use of the name of this company or any 
fadvertising or sals ol any product or process will be yarned only on consact. This company accepts no responsibility except 

t e due performance of inspection and/or analysis in good faith and according to the rules ol the trade and ol sdence.
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*Acetone 
Acrylonitrile 
*Carbon Disulfide
1.1- Dichloroethylene
1.1- Dichloroethane 
trans-1,2-Dichloroethylene 
Chloroform
*2-Butanone
1.2- Dichloroethane
1,1,1-Trichloroethane 
*Vinyl Acetate 
Bromodichloromethane 
Carbon Tetrachloride
1.2- Dichloropropane 
Trichloroethylene 
Benzene
Chlorodibromomethane
1.1.2- Trichloroethane 
2-Chloroethyl vinyl ether 
Bromoform
*4-Methyl-2-pentanone
*2-Hexanone
1,1j2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
Styrene
o-Xylene

PAGE NO. g 

LABORATORY NO. 89964

£.arts per billion (ug/kq). dry basis

5 6 7 8
1300. 910. 800. 110.L/50. L/50. L/50. L/50.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. 47. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. . L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.L/5. L/5. L/5. L/5.
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Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acrolein 
*Acetone 
Acrylonitrile 
*Carbon Disulfide
1.1- Dichloroethylene
1.1- Dichloroethane 
trans-1,2-Dichloroethylene 
Chloroform 
*2-Butanone
1.2- Dichloroethane
1»1,1-Trichloroethane 
*Vinyl- Acetate 
Bromodichloromethane 
Carbon Tetrachloride
1.2- Dichloropropane 
Trichloroethylene 
Benzene
Chlorodibromomethane
1.1.2- Trichloroethane 
2-Chloroethyl vinyl ether 
Bromoform
*4-Methyl-2-pentanone 
*2-Hexanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene

PAGE NO. 1 0 
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parts per billion (uq/kq), dry basis
Field Soil Soi 1 Soil
B1 ank Blanki Blank2 Blanks
L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.

10. 9. 9. tracel
L/10. L/10. L/10. L/10.

10. 14. 10. tracel
L/10. L/10. L/10. L/10.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. .L/1. . L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/T. L/1.L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1.

use of the person, partnership, or corporation to whom it is addressed. S>i>sequenl use of the name of this company or any
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parts per billion (ug/kg), dry basis

Field Soil Soil Soil
B1 ank Blanki Blank2 Blanks
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.

parts per billion (uq/kq), dry basis

Toluene
Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
Styrene
o-Xylene

Extractables (by GC/MS)

N-nitrosodimethylamine 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
PhenoT
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-chloroisopropyl)ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene
Isophorone
2-Nitrophenol
2.4- Dimethylphenol 
Bis(2-chloroethoxy)methane
2.4- Dichlorophenol
1.2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-m-cresol

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
mernber of ns staff in connection with the advertising or sale of any product or process will be granted only on contact. This company accepts no resporwbility except 
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

1 2 3 4 5
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. ■L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. -L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.

240. 240. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
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parts per billion (uq/kq), dry basis

1 2 3 4 5
L/200. L/200. L/200. L/200. L/200.L/200. L/200. L/200. L/200. L/200.L/200. L/200. L/200. L/200. L/200.
L/200. 260. L/200. L/200. L/200.L/200. L/200. L/200. L/200. L/200.L/200. L/200. L/200. L/200. L/200.260. L/200. 220. 290. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.L/200. L/200. L/200. L/200. L/200.370. L/200. 220. 250. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.

1100. 680. ■ 870. 860. 710.
1500. 960. 770. 700. 560.

L/200. L/200. L/200. L/200. L/200.
7200. 3200. 2400. 2200. 940.

11000. 2200. 1800. 2100. 5200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
2800. 1200. 1200. 1100. 680.
3200. 1800. 1700. 1600. 1200.

L/200. L/200. L/200. ■L/200. L/200.
2500. 2000. 850. 850. 730.

L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. 1800. 1100. 1050. 1800.
L/200. 1500. 710. 920. 1400.

Hexachlorocyclopentadiene
2.4.6- Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate
2.6- Dinitrotoluene 
Acenaphthene
2.4- Dinitrophenol
2.4- Dinitrotoluene 
4-Nitrophenol 
Fluorene
4-Chlorophenyl phenyl ether 
Diethylphthalate
4.6- Dinitro-o-cresol
1,2-Diphenylhydrazine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene
Pyrene
Benzidine
Butyl benzyl phthalate
Benzo(a)anthracene
Chrysene
3,3'-Dichlorobenzidine 
Bis(2-ethylhexyl)phthalate 
N-nitrosodiphenyl amine 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene

•xc'usw use Of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
tnr th-H connection with the advertising or sale ot any product or process will be granted only on conffact. This company accepts no responsibility except
lor me due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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LABORATORY NO. 89964

parts per billion (uq/kq), dry basis

Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
Benzo(ghi)perylene 
*Aniline 
*Benzoic Acid 
*Benzyl Alcohol 
*4-Chloroani 1 ine 
*Dibenzofuran 
*2-Methylnaphthalene 
*2-Methylphenol 
*4-Methylphenol 
*2-Nitroaniline 
*3-Nitroaniline 
*4-Nitroaniline 
*2,4,5-Trichlorophenol

1 2 3 4 5
2000. 1700. 1000. 1100. 2000.
1200. 520. 340. L/200. 620.

L/200. L/200. L/200. L/200. L/200.
1400. 570. 370. L/200. 800.

L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.
L/200. L/200. L/200. L/200. L/200.

Method
6 7 8 B1 ank

L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. ■L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.

N-nitrosodimethylamine 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
Phenol
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-chloroisopropyl)ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene
Isophorone

a This report Is subrt,tted for the exclusive use of the person, partnership, or corporation to whom it Is addressed. Subsequent use of the name of this company or any 
Iff: memper ot its staff in connecfion with the advertising or sale of any product or process will be panted only on contract. This company accepts no responsibility except 

tor tne due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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LABORATORY NO. 89964

parts per billion (uq/kq), dry basis

Method
6 7 8 B1 ank

L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. 220. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. •L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.

530. 550. 400. -L/100.
780. 420. 430. L/100.

L/200. L/200. L/200. L/100.
720. 1100. 530. L/100.

4200. 1900. 2100. L/100.
L/200. L/200. L/200. L/100.

2-Nitrophenol
2.4- Dimethylphenol 
Bis(2-chloroethoxy)methane
2.4- Dichlorophenol
1.2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-m-cresol 
Hexachlorocyclopentadiene
2.4.6- Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate
2.6- Dinitrotoluene 
Acenaphthene
2.4- Dinitrophenol
2.4- Dinitrotoluene 
4-Nitrophenol 
Fluorene
4-Chlorophenyl phenyl ether 
Diethylphthalate
4.6- Dinitro-o-cresol
1,2-Diphenylhydrazine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene
Pyrene
Benzidine

This repofi is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no resporwibility except 
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of soertce.
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Butyl benzyl phthalate
Benzo(a)anthracene
Chrysene
3,3'-Diehlorobenzidine 
Bis(2-ethylhexyl)phthalate 
N-nitrosodiphenyl amine 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
Benzo(ghi)perylene 
*Aniline 
*Benzoic Acid 
*Benzyl Alcohol 
*4-ChToroaniline 
*Dibenzofuran 
*2-Methylnaphthalene 
*2-Methylphenol 
*4-Methylphenol 
*2-Nitroaniline 
*3-Nitroaniline 
*4-Nitroaniline 
*2,4,5-Trichlorophenol

PAGE NO. 1 5 

LABORATORY NO. 89964

parts per billion (uq/kq), dry basis
Method

6 7 8 Blank
L/200. L/200. L/200. L/100.

590. 770. 430. L/100.
1100. 1300. 890. L/100.

L/200. L/200. L/200. L/100.
440. 1200. 300. L/100.

L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
2000. 1100. 1200. L/100.
1400. 990. 870. L/100.
2400. 1000. 1200. L/100.
660. 310. 360. L/100.

L/200. L/200. L/200. L/100.
750. 340. 390. L/100.

L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. •L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200. L/200. L/200. L/100.
L/200, L/200. L/200. L/100.
L/200. L/200. L/200. L/100.

This report IS submitted (or the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use o( the name of this company or any
advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 

lor the due performance of inspection and/or analysis In good faith and accoiUlng to the rules of the trade and of scienea.
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Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (lindane)
heptachlor
aldrin
heptachlor epoxide 
dieldrin 
4,4'-DDE 
4,4'-DDD
endosulfan sulfate
4,4'-DDT
chlordane
alpha endosulfan
beta endosulfan
endrin
endrin aldehyde
toxaphene
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (lindane) 
heptachlor

^ t°r the exclusive use of the person, partnership, or corporation to whom it is addressed. Siiisaquent use of the name of this company or any
fnr thA H.Taa connection with the advertising or sale of any product or process will be granted only on contract. This company accept* no responsibilrty except

me due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science

1

parts per billion (uq/kq)

52 3 4

L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. 19. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
42. L/1. L/1. 33. L/1.
39. 47. 4. 13. 24.

L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1.

L/50. L/50. L/50. L/50. L/50.
L/20. L/20. • L/20. L/20. L/20.
L/20. L/20. L/20. L/20. L/20.
L/20. L/20. L/20. L/20. L/20.
L/20. L/20. L/20. L/20. L/20.
L/20. L/20. L/20. L/20. L/20.
L/20. L/20. 140. L/20. 200.2500. 420. L/20. 750. L/20.

Method
6 7 8 Blank

L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1.

MArs-uloi
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LABORATORY NO. 89964

parts per billion (ug/kg)

aldrin L/1. L/1. L/1.
heptachlor epoxide L/1. L/1. L/1.
dieldrin L/1. L/1. L/1.
4,4'-DDE L/1. L/1. L/1.
4,4'-DDD 11. 22. 19.
endosulfan sulfate L/1. L/1. L/1.
4,4'-DDT L/1. L/1. L/1.
chlordane L/1. L/1. L/1.
alpha endosulfan L/1. L/1. L/1.
beta endosulfan L/1. L/1. L/1.
endrin L/1. L/1. L/1.
endrin aldehyde L/1. L/1. L/1.
toxaphene L/50. L/50. L/50.
PCB 1016 L/20. L/20. L/20.
PCB 1221 L/20. L/20. L/20.
PCB 1232 L/20. L/20. L/20.
PCB 1242 L/20. L/20. L/20.
PCB 1248 L/20. L/20. ■ L/20.
PCB 1254 140. 160. ■ 100.PCB 1260 L/20. L/20. L/20.

Method
Blank

L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.
L/1.

L/50.
L/20.
L/20.
L/20.
L/20.
L/20.
L/20.
L/20.

. ... submitted for the exclusive use of the person, partnership, or corporation to whom it iS addressed. Subsequent use of the name of this company or any
mentber of its staff in connection with the advertising or sale of any product or process will be granted only on consact. This company accepts no responsibility except 
tof the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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WATER ANALYSES

PAGE NO. 1 8

LABORATORY NO. 89964

Prior to filtering, samples were tested as follows:

11
Turbidity,

Nephelometer Units 0.4 0.5 0.2 0.3

Samples were then filtered and preserved and tested as shown:

0.2

Salinity, parts per 
thousand 27.88 26.98 28.31 28.62 28.31

Samples were analyzed for priority pollutants in accordance with Test Methods 
for Evaluating Solid Waste, (SW-846), U.S.E.P.A.,. 1982, Methods 8240 (volatile 
organics), 8270 (semi-volatile extractables), 8080 (pesticides and PCB's), 9010 
((:yanide), and the 7000 series (metals analysis). Phenol analysis was in accordance 
with Method 420.2, Methods for Chemical Analysis of Water & Wastes. U.S.E.P.A.. 
March, 1979. -----------------------------

Inorganics parts oer billion (uq/L)

9 10 11 12 13
Method
Blank

L/5. L/5. L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5. L/5. L/5.
L/1. L/1. L/1. L/1. L/1.
L/2. L/2. L/2. L/2. L/2. L/2.
22. 23. 22. 20. 24. L/2.

Antimony 
Arsenic 
Beryllium 
Cadmiurn 
Chromium

'* exclusive use o( the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
»’e advertising or sale of any product a process will be panted only on conaact. This company accepts no responaibilitv except 

^ lor me oue pertormance ol inspection anO/of analysis in good faith and according to the rules of the trade and of science
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Copper
Lead
Mercury
Nickel
Selenium
Silver
Thai 1ium
Zinc
Total Cyanide 
Total Phenol

L/5,
L/5.
L/2.
L/5.
L/5.

3.
L/500.

L/5.
L/5.
L/5.

PAGE NO. 1 9

LABORATORY NO. 89964

parts per billion (ug/L)

L/5.
L/5.
L/2.
L/5.
L/5.

2.
L/500.

L/5.
L/5.

6.

L/5,
L/5.
L/2.
L/5.
L/5.
L/2.

L/500.
L/5.
L/5.
L/5.

L/5.
L/5.
L/2.
L/5.
L/5.
L/2.

L/500.
L/5.
L/5.
L/5.

L/5.
L/5.
L/2.
L/5.
L/5.
L/2.

L/500.
L/5.
L/5.
L/5.

Method
Blank

10.
L/5.
L/2.
L/5.
L/5.
L/2.

L/500.
30.

L/5.
L/5.

Volatile Organics (by GC/MS)

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acrolein 
*Acetone 
Acrylonitrile 
*Carbon Disulfide
1.1- Dichloroethylene
1.1- Dichloroethane 
trans-1,2-Dichloroethylene 
Chloroform 
*2-Butanone
1.2- Dichloroethane
1»1 >1-Trichloroethane

parts per billion (ug/L)

Field
9 10 11 12 13 Blank

L/1. . L/1. L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.

trace2 trace2 trace2 trace2 trace2 TO.
L/10. L/10. L/10. L/10. L/10. L/10.
trace2 trace2 trace2 trace2 trace2 10.
L/10. L/10. L/10. L/10. L/10. L/10.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.

memSni " “nroration to whom it Is addressod. Subsaquent usa of the name of this company Of any
# dul Mrtorllnr. nf the advert,s.ng or ^o any product or process w,ll be granted only on conSact. This company accepts no responsibildy except
^ tor tne due performance of inspection and/or analysis in good tarth and according to the rules ol the trade and of sdence.
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parts per billion (uq/L)

9 10 11 12 13
Field
Blank

L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. . L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.

*Vinyl Acetate 
Bromodichioromethane 
Carbon Tetrachloride
1.2- Dichloropropane 
Trichloroethylene 
Benzene
Chlorodibromomethane
1.1.2- Trichloroethane 
2-Chloroethyl vinyl ether 
Brottioform
*4-Methyl-2-pentanone
*2-Hexanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene
Toluene
Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
Styrene
o-Xylene

Extractables (by GC/MS)

N-nitrosodimethylamine 
Bis(2-chloroethyl)ether 
2-Chlorophenol

use ot Ihe person, pannership. or corporation to whom it is addressed. SUrsequent use of the name of this company or any 
® atlvortising or sale ot any product or process will be panted only on contract. This company accepts no responsibiljty except
^ lor ina due pertormance ot inspection and/or analysis in good talth and according to the njles ot the trade and ot saence. 
e

parts per billion (uq/L)

9 10 11 12 13
Method 

B1 ank
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
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parts per billion (uq/L)

9 10 11 12 13
Method 

B1 ank

L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. . L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. . L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.

Phenol
1.3- Dichlorobenzene
1.4- Dichlorobenzene
1.2- Dichlorobenzene 
Bis(2-chloroisopropyl)ether 
Hexachloroethane 
N-nitroso-di-n-propylamine 
Nitrobenzene
Isophorone
2-Nitrophenol
2.4- Dimethylphenol 
Bis(2-chloroethoxy)methane
2.4- Dichlorophenol
1.2.4- Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-m-cresol 
Hexachlorocyclopentadiene
2.4.6- Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate
2.6- Dinitrotoluene 
Acenaphthene
2.4- Dinitrophenol
2.4- Dinitrotoluene 
4-Nitrophenol 
Fluorene
4-Chlorophenyl phenyl ether 
Diethylphthalate
4.6- Dinitro-o-cresol
1.2- Diphenyl hydrazine

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Siiisequent use of the name of this company or any 
iTm I. advertising or sale of any producf or process will be granted only on coneact. This company accepts no responsibility except
Tor tne due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene
Pyrene
Benzidine
Butyl benzyl phthalate
Benzo(a)anthracene
Chrysene
3,3'-Diehlorobenzidine 
Bis(2-ethylhexyl)phthalate 
N-nitrosodiphenylamine 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
Benzo(ghi)perylene 
*Aniline 
*Benzoic Acid 
*Benzyl Alcohol 
*4-Chloroanil ine 
*Dibenzofuran 
*2-Methylnaphthalene 
*2-Methylphenol
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parts per billion (uq/L)

9 10 11 12 13
Method 
B1 ank

L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.

• uv 'S submined tor the exclusive use ot the person, partnership, or corporation to whom it is addressed. Subsequent use of the name ot this company or any
i-.)jt member ot its statt in connection with the advertising or saie ot any product a process wiil be granted only on contract. This company accepia no responsibility except 
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*4-Methylphenol 
*2-Nitroani1ine 
*3-Nitroaniline 
*4-Nitroaniline 
*2,4,5-Trichlorophenol

Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (lindane)
heptachlor
aldrin
heptachlor epoxide 
dieldrin 
4,4'-DDE 
4,4'-DDD
endosulfan sulfate 
4,4'-D0T 
chiordane 
alpha endosulfan 
beta endosulfan 
endrin
endrin aldehyde 
toxaphene
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parts per billion (ug/L)

9 10 11 12 13
Method 

B1 ank
L/1. L/1. L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1. L/1. L/1.L/1. L/1. L/1. L/1. L/1. L/1.

parts per billion (uq/L)

9 10 11 12 13
Method 

B1 ank
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 . L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/0.01 L/0.01 L/0.01 L/0.01 L/0.01 L/0.01
L/1.0 L/1.0 L/1.0 L/1.0 L/1.0 L/1.0

V! . . suOmmed for the oxdusnre use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this eompeny or any
»'« advertising or sale of any product or process will be granied only on convact. This company accepts no responsibility except 

‘'t® performance of inspeciion and/or analysis in good faith and accoiding to the rules of the trade and of scMnce.
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parts per billion (uq/L)

9 10 11 12 13
Method 

B1 ank

PCB 1016 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
PCB 1221 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
PCB 1232 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
PCB 1242 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
PCB 1248 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
PCB 1254 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2
PCB 1260 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2 L/0.2

Key

L/ indicates "less than"
indicates Additional compounds from the EPA's Hazardous Substances List, 

tracel indicates a number between 1-10 ug/kg. 
trace2 indicates a number between 2-10 ug/L.

Respectfully submitted,

Laucks Testing Laboratories, Inc.

/J/ M. Owens

JMO:veg

This report Is subrntted for the exclusnre use of the person, pannership. or corporation to whom it is addressed. Subsequent use of the name of fhis company or any 
ifM connection with the advertising or sale of any product or process will be yanted only on contact. This company accepts no responaibility except

tor the due performance of inspeaion and/or analysis in good faith and according to the rules of the trade and of saence.
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APPENDIX A

Spike Quality Control Report, Inorganics

Sample

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
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parts per million (mq/kq), dry basis
Sample Spike Sample & Spike %

Analyte Found Level Found Recovery
Silver 2.2 2.4 4.1 79.
Cyanide L/0.5 2.1 1.0 48.
Arsenic 14.6 2.5 17.0 96.
Phenol L/0.5 2.9 3.0 103.
Cadmiurn 1.8 0.5 2.3 100.Selenium 0.7 2.5 3.2 100.
Antimony L/2. 10. 4.1 41.
Beryl 1ium 0.3 0.5 0.9 . 120.
Copper 100. 100. 210. 110.Lead 180. 250. 450. 108.Nickel 60. 50. 115. 110.Thai 1ium L/0.5 2.5 2.5 100.Zinc 230. 100. - 330. 100.Oil & Grease 0.91 . 1.00 1.94 103.
TOH L/15. 54. 57. 106.
Mercury 2.1 2. 4.8 130.

parts per million (mq/L)
Arsenic L/0.2 1.0 1.0 100.
Barium 0.3 1.0 1.2 90.
Cadmium 0.02 1.0 0.99 97.
Chromium L/0.1 1.0 0.9 90.
Lead 0.1 1.0 1.1 100.Selenium L/0.2 1.0 1.0 100.
Silver L/0.1 1.0 0.3 30.
Mercury L/0.005 0.25 0.28 112.

This report is submned tor the exclusive use ot the person, partnership, or oorporalion to whom it is addressed. Siiisaqusnt use of the name of this company or any 
mernber of its staH in connection with me advertising or sale ot any product or process will be yarned only on contract. This company accepts no responsrtMlity except 
tor me due performance ot inspection and/or analysis In good laith and according to the rules ot me trade and ot sciencs.



LaucksTesting Laboratories, Inc.
940 South Harney Street, Seattle. Washington 98108 (206)767-5060 

Chemistry Moobiology and Technical Services

Certificate

Port of Seattle
PAGE NO. 26 

LABORATORY NO. 89964

APPENDIX B
Spike Quality Control Report, Organics

Sample

6 MS

11 MS

8 MS 

8 MSD 

6 MS

* Matrix interference 
** none established

Sample Spike Spike % ControlAnalyte Found Level Found Recovery Limits
parts per billion (uq/kq)

Lindane L/1. 8.0 7.0 87.5 46-127Heptachlor L/1. 8.0 13.8 173. 35-130*Aldrin L/1. 8.0 15.7 196. 34-132Dieldrin L/1. 20.0 26.2 131. 31-134Endrin L/1. 20.0 29.0 145. 42-139DDT L/1. 20.0 184. .920. 23-134*
parts per billion (uq/L)

Lindane L/0.01 0.0667 0.0470 70.4 46-127Heptachlor L/0.01 0.0667 0,0694 104. 34-130Aldrin L/0.01 0.0667 0.0598 89.6 34-132Dieldrin L/0.01 0.167 0.145 86.9 31-134Endrin L/0.01 0.167 0.128 76.8 42-139DDT L/0.01 0.167 0.182 109. 23-134
2,4-D L/0.001 0.02 0.0206 103. **
2,4,5-TP L/0.001 0.01 0.00923 92.3 **
2,4-D L/0.001 0.02 0.0181 90.3 **
2,4,5-TP L/0.001 0.01 0.00830 83.0 **
Endrin L/0.0001 0.00050 0.00044 87.7 56-121
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APPENDIX C

Matrix Spike/Matrix Spike Duplicate Report

parts per billion (uq/L)

Certificate
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Sample
Spike Sample MS %

Analyte Added Result Result Rec

11 Cyanide 50. L/5. 56. 112.11 Chromium 10. 22. 31. 90.
11 Mercury 100. L/2. 98. 98.
11 Phenol 50. L/5. 54. 108.11 Selenium 20. L/5. 20. 100.11 Arsenic 20. L/5. 25. 125.
11 Antimony 50. L/5. 45. 90.
11 Thai 1ium 2500. L/500. 1400. 56.
11 Cadmium 25. L/2. 21. 84.
11 Lead 25. . L/5. 25. 100.11 Silver 25. L/2. 26. 104.
11 Zinc 25. L/5. 21. 84.
11 Copper 25. L/5. 26. 104.
11 Nickel 25. L/5. 20. 80.11 Beryllium 10. L/1. 9. 90.

- . This report is submitted tor the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequem use o« the name o( this company or any 
A-A °*O’® advertising or saie ot any product or process will be granted only on coniract. This company accepts no responsibility axcapt
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APPENDIX D

Surrogate Recovery Quality Control Report
Listed below are surrogate (chemically similar) compounds utlized in the analysis 
of volatile and organic compounds. The surrogates are added to every sample prior 
extraction and analysis to monitor for matrix effects, purging efficiency, and 
sample processing errors. The control limits represent the 95% confidence interval 
established in our laboratory through repetitive analysis of these sample types.

parts per billion (uq/kq)

Sample No. Surroqate Compound
Spike
Level

Spike
Found

%
Recovery

Control
Limit

1 d4-1,2-Dichloroethane 461. 329. 71.4 50-160d8-Toluene 461. 458. 99.3 50-160p-Bromofluorobenzene 461. 447. , 97.0 50-160
2 d4-1,2-Dichloroethane 303. 215. 70.8 50-160d8-Toluene 303. 297. 97.9 50-160p-Bromof1uorobenzene 303. 285. 94.1 50-160
3 d4-1,2-Dichloroethane, 369. 263. 71.2 50-160d8-Toluene 369. 364. 98.7 50-160p-Bromof1uorobenzene 369. 343. 92.9 50-160
4 d4-1,2-Dichloroethane 311. 221. 71.1 50-160d8-Toluene 311. 299. 96.3 50-160p-Bromof1uorobenzene 311. 285. 91.7 50-160
5 d4-1,2-Dichloroethane 413. 294. 71.1 50-160

d8-Toluene 413. 402. 97.3 50-160
p-Bromofluorobenzene 413. 366. 88.6 50-160

6 d4-1,2-Dichloroethane 283. 199. 70.3 50-160d8-Toluene 283. 274. 96.8 50-160
p-Bromof1uorobenzene 283. 248. 87.5 50-160

This report is submirted lor ths exclusNe use ol the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name ol this company or any 
meniber ol its stall in connection with the advertising or sale ol any product or process will be yarned only on consact. This company accepts no responsibility except 
tor the due performance ol inspection and/or analysis in good laith and according to the rules ol the irade and ol sdance.
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parts per billion (uq/kq)

Spike Spike % ControlSample No. Surroqate Compound Level Found Recovery Limit
7 d4-1,2-Dichloroethane 225. 155. 69.0 50-160d8-Toluene 225. 217. 96.5 50-160p-Bromofluorobenzene 225. 198. 87.9 50-160
8 d4-1,2-Dichloroethane 147. 103. 69.8 50-160d8-Toluene 147. 141. 95.7 50-160p-Bromof1uorobenzene 147. 131. 88.8 50-160
6 MS d4-1,2-Dichloroethane 338. 243. 71.9 50-160d8-Toluene 338. 319. 94.4 50-160p-Bromofluorobenzene 338. 320. 94.7 50-160
method blank d4-1,2-Dichloroethane 50. 35.9 . 71.8 50-160soil 1 d8-Toluene 50. 48.0 96.0 50-160p-Bromof1uorobenzene 50. 46.7 93.4 50-160
method blank d4-1,2-Dichloroethane 50. 35.5 71.0 50-160soil 2 d8-Toluene 50. .47.7 95.4 50-160p-Bromof1uorobenzene 50. 47.2 94.4 50-160
method blank d4-1,2-Dichloroethane 50. 35.4 70.8 50-160soil 3 d8-Toluene 50. 48.5 97.0 50-160p-Bromof1uorobenzene 50. 46.7 93.4 50-160

partsi per billion (uq/L)

Spike Spike % ControlSample No. Surroqate Compound Level Found Recovery Limit
9 d4-1,2-Dichloroethane 50. 48.7 97.4 77-120d8-Toluene 50. 47.7 95.4 86-119p-Bromof1uorobenzene 50. 48.0 96.0 85-121

This report is submitted lor the exclustire use of the person, partnership, or corporation to whom it is addressed. Subs«iuenl use ol the name ot this company of any 
?K L ® advertising or sale ol any product cr process will be granisd only on contract. This company accepts no responsibility ascept
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parts per billion (uq/L)

Sample No. Surroqate Compound
Spike
Level

Spike
Found

%

Recovery
Control
Limit

10 d4-1,2-Dichloroethane 50. 49.2 98.4 77-120d8-Toluene 50. 48.7 97.4 86-119p-Bromof1uorobenzene 50. 48.4 96.8 85-121
11 d4-1,2-Dichloroethane 50. 48.9 97.8 77-120d8-Toluene 50. 47.5 95.0 86-119p-Bromof1uorobenzene 50. 48.2 96.4 85-121
12 d4-1,2-Dichloroethane 50. 49.1 98.2 77-120d8-Toluene 50. 48.9 97.8 86-119p-Bromof1uorobenzene 50. 48.9 97.8 85-121
13 d4-1,2-Dichloroethane 50. 50.6 101.2 77-120d8-Toluene 50. 47.9 95.8 86-119p-Bromof1uorobenzene 50. 48.4 96.8 85-121
Method B1 ank d4-l,2-Dichloroethane 50. 49.4 98.8 77-120d8-Toluene 50. 48.0 96.0 86-119p-Bromof1uorobenzene 50. 47.7 95.4 85-121
Field Blank d4-1,2-Dichloroethane 50. 45.4 90.8 77-120d8-Toluene 50. 47.4 94.8 86-119p-Bromof1uorobenzene 50. 46.3 92.6 85-121
11 MS d4-1,2-Dichloroethane 50. 45.2 90.4 77-120d8-Toluene 50. 47.1 94.2 86-119p-Bromof1uorobenzene 50. 48.7 97.4 85-121

ThJS report is subimned tor the exclusive use ot the person, partnership, or corporation to whom it Is addressed. Siijsequent use ot the name of this company or any 
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parts per billion (uq/kg)

1

Spike Spike % Control
Surrogate Compound Level Found Recovery Limit
2-Fluorophenol 4004. 3086. 77.1 24-133
2-Fluoroaniline 2008. 433. 21.6 _ _ _d5-Phenol 4000. 3233. 80.8 20-122
2-Bromophenol 4000. 3124. 78.1 _ _ _
d5-Nitrobenzene 1996. 1501. 75.2 20-140
2-Fluorobiphenyl 2004. 1687. 84.2 20-140
2,4,6-Tribromophenol 4000. 3890. 97.3 10-114
d14-p-Terphenyl 2000. 2072. 104. 20-150
2-Fluorophenol 4004. 4082. 102. 24-133
2-Fluoroani1ine 2008. 228. 11.4 ___
d5-Phenol 4000. 4088. 102. 20-122
2-Bromophenol 4000. 4048. 101. ___
d5-Nitrobenzene 1996. 1936. 97.0 20-140
2-Fluorobiphenyl 2004. 2220. 111. 20-140
2,4,6-Tribromophenol 4000. 4008. 100. 10-114
d14-p-Terphenyl 2000. 1502. 75.1 20-150
2-Fluorophenol 4004. 2778. 69.4 24-133
2-Fluoroaniline 2008. 368. 18.3 —
d5-Phenol 4000. 2560. 64.0 20-122
2-Bromophenol 4000. 2542. 63.6 —
d5-Nitrobenzene 1996. 1278. 64.0 20-140
2-Fluorobiphenyl 2004. . 1694. 84.5 20-140
2,4,6-Tribromophenol 4000. 3028. 75.7 10-114
d14-p-Terphenyl 2000. 1134. 56.7 20-150
2-Fluorophenol 4004. 2923. -73.0 24-133
2-Fluoroaniline 2008. 322. 16.0 —
d5-Phenol 4000. 2680. 67.0 20-122
2-Bromophenol 4000. 2580. 64.5 —
d5-Nitrobenzene 1996. 1337. 67.0 20-140
2-Fluorobiphenyl 2004. 1705. 85.1 20-140
2,4,6-Tribromophenol 4000. 3368. 84.2 10-114
d14-p-Terphenyl 2000. 1270. 63.5 20-150

This report is submitted (or the exclusive use o( the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name ot this company or any 
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parts per billion (ug/kg)

Sample No.
Spike Spike % Control

Surrogate Compound Level Found Recovery Limit
2-Fluorophenol 4004. 3478. 86.9 24-133
2-Fluoroaniline 2008. 540. 26.9 —
d5-Phenol 4000. 3548. 88.7 20-122
2-Bromophenol 4000. 3428. 85.7 —
d5-Nitrobenzene 1996. 1528. 76.6 20-140
2-Fluorobiphenyl 2004. 1896. 94.6 20-140
2,4,6-Tribromophenol 4000. 3206. 80.2 10-114
d14-p-Terphenyl 2000. 2034. 102. 20-150
2-Fluorophenol 4004. 3203. 80.0 24-133
2-Fluoroaniline 2008. 273. 13.6 —
d5-Phenol 4000. 3140. 78.5 20-122
2-Bromophenol 4000. 3000. 75.0 —
d5-Nitrobenzene 1996. 1609. 80.6 20-140
2-Fluorobiphenyl 2004. 1862. 92.9 20-140
2,4,6-Tribromophenol 4000. 3180. 79.5 10-114
d14-p-Terphenyl 2000. 1590. 79.5 20-150
2-Fluorophenol 4004. 3312. 82.7 24-133
2-Fluoroani1ine 2008. 258. 12.8 —
d5-Phenol 4000. 3306. 82.7 20-122
2-Bromophenol 4000. 3132. 78.2 —
d5-Nitrobenzene 1996. 1530. 76.7 20-140
2-Fluorobiphenyl 2004. 1894. 94.5 20-140
2,4,6-Tribromophenol 4000. 3402. 85.1 10-114
d14-p-Terphenyl 2000. 1532. 76.6 20-150
2-Fluorophenol 4004. 5054. 126. 24-133
2-Fluoroani1ine 2008. 500. 24.9 —
d5-Phenol 4000. 4894. 122. 20-122
2-Bromophenol 4000. 4744. 119. —
d5-Nitrobenzene 1996. 2360. 118. 20-140
2-Fluorobiphenyl 2004. 2828. 141. 20-140
2,4,6-Tribromophenol 4000. 5290. 132. 10-114
d14-p-Terphenyl 2000. 2064. 103. 20-150

This report is submmed tor the exclusn/e use ot the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name ol this company or any 
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parts per billion (ug/kg)

Sample No. 

6 MS

Method Blank

Spike Spike % Control
Surrogate Compound Level Found Recovery Limit
2-Fluorophenol 4004. 4040. 101. 24-133
2-Fluoroani1ine 2008. 582. 29.0 ...
d5-Phenol 4000. 4030. 101. 20-122
2-Bromophenol 4000. 3928. 98.2 —
d5-Nitrobenzene 1996. 1814. 90.9 20-140
2-Fluorobiphenyl 2004. 2240. 112. 20-140
2,4,6-Tribromophenol 4000. 4132. 103. 10-114
d14-p-Terphenyl 2000. 2500. 125. 20-150

2-Fluorophenol 4004. 3686. 92.1 24-133
2-Fluoroani1ine 2008. 1268. 63.1 —
d5-Phenol 4000. 3842. 96.1 20-122
2-Bromophenol 4000. 3485. 87.1 —
d5-Nitrobenzene 1996. 1744. 87.4 20-140
2-Fluorobiphenyl 2004. 1785. 89.1 20-140
2,4,6-Tribromophenol 4000. 4149. 104. 10-114
d14-p-Terphenyl 2000. 1482. 74.1 20-150

partsi per billion (uq/L)

2-Fluorophenol 102.1 48.2 47.2 23-121
2-Fluoroaniline 51.2 20.0 39.0 —
d5-Phenol 102.0 . 42.1 41.2 15-103
2-Bromophenol 102.0 48.3 47.4 —
d5-Nitrobenzene 50.9 21.0 41.2 41-120
2-Fluorobiphenyl 51.1 23.4 45.9 44-119
2,4,6-Tribromophenol 102.0 81.5 -79.9 10-130
d14-p-Terphenyl 51.0 22.6 44.4 33-128

This report is submitted for the exclusrye use of the person, partnership, or corporation to whom it is addressed SiAisequent use of the name of this company or any 
/// in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
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parts per billion (ug/L)

Spike Spike % Control
Surrogate Compound Level Found Recovery Limit
2-Fluorophenol 102.1 57.2 56.0 23-121
2-Fluoroani1ine 51.2 37.4 73.0 —
d5-Phenol 102.0 61.8 60.6 15-103
2-Bromophenol 102.0 74.6 73.2 ----
d5-Nitrobenzene 50.9 39.0 76.5 41-120
2-Fluorobiphenyl 51.1 43.2 84.5 44-119
2,4,6-Tribromophenol 102.0 87.3 85.6 10-130
d14-p-Terphenyl 51.0 36.3 71.7 33-128
2-Fluorophenol 133.5 74.0 55.5 23-121
2-Fluoroani1ine 66.9 40.3 60.3 —
d5-Phenol 133.3 65.7 49.3 15-103
2-Bromophenol 133.3 90.2 67.6 ___
d5-Nitrobenzene 66.5 50.2 75.4 41-120
2-Fluorobiphenyl 66.8 57.0 85.3 44-119
2,4,6-Tribromophenol 133.3 116.5 87.4 10-130
d14-p-Terphenyl 66.7 50.4 75.6 33-128
2-Fluorophenol 102.1 •0. 0. 23-121
2-Fluoroaniline 51.2 33.5 65.4
d5-Phenol 102.0 0. 0. 15-103
2-Bromophenol 102.0 0. 0. ---
d5-Nitrobenzene 50.9 33.1 65.0 41-120
2-Fluorobiphenyl 51.1 39.3 76.9 44-119
2,4,6-Tribromophenol 102.0 69.7 68.3 10-130
d14-p-Terphenyl 51.0 32.2 63.2 33-128

2-Fluorophenol 103.2 44.6 ■43.3 23-121
2-Fluoroaniline 51.8 30.1 58.1 —
d5-Phenol 103.1 36.6 35.5 15-103
2-Bromophenol 103.1 53.1 51.5 —
d5-Nitrobenzene 51.4 30.3 59.0 41-120
2-Fluorobiphenyl 51.6 37.2 72.0 44-119
2,4,6-Tribromophenol 103.1 65.4 63.4 10-130
d14-p-Terphenyl 51.5 32.4 62.9 33-128

. 'S submmed tor the exclusive use o( the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name ol thia company or any
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parts per billion (uq/L)

11 MS

Method Blank

9
10
11
12
13
Blank 
11 MS

1
2
3
4
5
6

Spike Spike % Control
Surrogate Compound Level Found Recovery Limit
2-Fluoropheno1 133.5 61.0 45.7 23-121
2-Fluoroani1ine 66.9 44.2 66.1 — — *d5-Phenol 133.3 56.1 42.1 15-103
2-Bromophenol 133.3 78.1 58.6 _ _ _d5-Nitrobenzene 66.5 47.4 71.3 41-120
2-Fluorobiphenyl 66.8 55.9 83.7 44-119
2,4,6-Tribromophenol 133.3 122.3 91.7 10-130
d14-p-Terphenyl 66.7 41.5 62.2 33-128
2-F1uorophenol 100.1 39.1 39.0 23-121
2-Fluoroani1ine 50.2 0. 0. ___d5-Phenol 100.0 26.8 26.8 15-103
2-Bromopheno1 100.0 49.3 49.3 -__
d5-Nitrobenzene 49.9 0. 0. 41-120
2-Fluorobiphenyl 50.1 0. 0. 44-119
2,4,6-Tribromophenol 100.0 74.9 74.9 10-130
dl4-p-Terphenyl 50.0 34.3 68.6 33-128
dibutylchlorendate 0.667 • 0.550 82.5 48-136
dibutylchlorendate 0.667 0.594 89.1 48-136
dibutylchlorendate 0.667 0.900 135. 48-136
dibutylchlorendate 0.667 0.550 82.5 48-136
dibutylchlorendate 0.667 0.614 92.0 48-136
dibutylchlorendate 0.66.7 0.556 83.3 48-136
dibutylchlorendate 0.667 1.30 195. 48-136

parts per billion (uq/kq)

dibutylchlorendate 20.0 23.0 115. 20-150
dibutylchlorendate 20.0 24.6 123. 20-150
dibutylchlorendate 20.0 23.8 119. 20-150
dibutylchlorendate 20.0 32.4 162. 20-150
dibutylchlorendate 20.0 18.5 57.1 20-150
dibutylchlorendate 20.0 5.34 26.7 20-150

. ... 'or "r® exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company Of any
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parts per billion (ug/kq)

Sample No.

7
8
Blank 
6 MS

1
2
3
4
5
6
7
8
Blank
MS

1
2
3
4
5
6
7
8
Blank 
8 MS 
8 MSD

Surrogate Compound

dibutylchlorendate
dibutylchlorendate
dibutylchlorendate
dibutylchlorendate

Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin
Isodrin

2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T

Spike
Level

20.0
20.0
20.0
20.0

Spike
Found

23.8
11.4
22.6

101.

%
Recovery

119.
57.1

113.
506.

parts per million (mg/L)

0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040

0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100

0.000656
0.000332
0.000480
0.000399
0.000468
0.000342
0.000452
0.000380
0.000367
0.000432

0.00965
0.00941
0.0112
0.00996
0.0104
0.0116
0.0119
0.0134
0.00807
0.0125
0.0113

164.
90.8 

120.
99.8 

117.
85.5 

113.
69.9 
91.8

108.
96.5 
94.1

112.
99.6 

104. 
116. 
119. 
134.
80.7 

125. 
113.

Control
Limit

20-150
20-150
20-150
20-150

43-118*
43-118
43-118*
43-118
43-118
43-118
43-118
43-118
43-118
43-118

28-128
28-128
28-128
28-128
28-128
28-128
28-128
28-128*
28-128
28-128*
28-128

* Matrix effect
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APPENDIX E

Matrix Spike/Matrix Spike Duplicate Analysis - Soils

Reported below are the results of additional QC compounds utilized in the analysis 
of organic compounds. Compounds of interest are spiked into two additional sample 
aliquots prior to extraction and/or analysis to monitor for matrix effects, sample 
processing errors, and to calculate percent recoveries of compunds of interest 
and relative error in the analysis. The control limits represent the 95% confi­
dence interval established in the laboratory through repetitive analysis of these 
sample types.

parts per billion (ug/kg)

Cone Cone Cone % RPD REC
Compound Spike Samp MS REC Limit Limit
1,1-Dichloroethene 25. 0. 20.3 81.2 22 59-172
Trichloroethene 25. 0. 21.6 86.4 24 62-137Chlorobenzene 25. 0. 24.1 96.4 21 60-133
Toluene 25. 0. 27.2 109. 21 59-139Benzene 25. 0. 23.3 93.2- 21 66-142
1,2,4-Trichlorobenzene 50.0 0. 45.0 90.0 23 38-107
Acenaphthene 50.0 0. 62.6 125. 19 31-1372,4-Dinitrotoluene 50.0 0. 44.4 88.8 47 28-89Di-n-Butylphthalate 50.0 0. 57.9 116. 7 29-135Pyrene 50.0 105.5 176. 141. 36 35-142N-Nitrosodipropyl amine 50.0 0. 63.8 128. 38 41-1261,4-Dichlorobenzene 50.0 0. 52.8 106. 27 28-104
Pentachlorophenol 100. 0. 74.7 74.7 47 17-109Phenol 100. 0. 106.5 106. 35 26-902-Chlorophenol 100. 0. 102.4 102. 50 25-102P-Chloro-m-cresol 100. 0. 93.4 93.4 33 26-1034-Nitrophenol 100. 0. 95.0 95.0 50 11-114

^ exclusive use of the person, partnership, or oorporatton to whom it is addressed. Subsequent use of the name of this company or any
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Matrix Spike/Matrix Spike Duplicate Analysis - Waters

parts per billion (ug/L)
Cone Cone Cone % RPD REC

Compound Spike Samp MS REC Limit Limit

1,1-Dichloroethene 25. 0. 16.7 66.8 14 61-145
Trichloroethene 25. 0. 18.8 75.2 14 71-120
Chlorobenzene 25. 0. 20.3 81.2 13 75-130
Toluene 25. 0. 22.0 88.0 13 76-125
Benzene 25. 0. 19.7 78.8 11 76-127

1,2,4-Trichlorobenzene 50.0 0. 30.7 61.4 28 39-98
Acenaphthene 50.0 0. 47.7 95.4 31 46-116
2,4-Dinitrotoluene 50.0 0. 38.0 76.0 38 24-96
Di-n-Butylphthalate 50.0 0. 41.1 82.2 40 11-117
Pyrene 50.0 0. 24.3 48.6 31 26-127
N-Nitrosodipropyl amine 50.0 0. 44.7 89.4 38 41-116
1,4-Dichlorobenzene 50.0 0. 32.2 64.4 28 36-97
Pentachlorophenol 100. 0. 81.0 81.0 50 9-103
Phenol 100. 0. 44.0 44.0 42 12-89
2-Chlorophenol 100. 0. 57.8 57.8 40 27-123
P-Chloro-m-cresol 100. 0. 63.7 63.7 42 23-97
4-Nitrophenol 100. 0. 37.1 . 37.1 50 10-80

Key

Cone = Concentration 
Samp = Sample
MS = Matrix Spike

RPD
REC

= Relative Percent Difference 
= Recovery

t
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SOIL

LAeORATOnV NO. gj I gi,

Aug. 6. 1984

5AM PLE3ENT1FICATION Samples were submitted and assigned sequential sample numbers. At your 
request, only the samples Identified below were analyzed!

figPiA'P -Sa ---
D,s potfii

"ESTS PERFOnMEE 
JJO RESULTS: 1 7, J-1404 HCE-12 S-1 0-3.6' 0-3' (2) 6-27 F*:i

6 /] 15i J-1404 HCE-6 S-1 1.1-4.1' 1.1-4.1' (2) 6-20 1 1 «6 R 16 J-1404 HCE-6 S-2 7.3-10.3* 4.1-7.1' (2) 6-201 ••8 A 22 J-1404 HCE-8 s-1 0-3.4* 0-3* 6-22 - M

g B 2T J-1404 HCE-8 S-2 4.9-6.9* 4.7-6.7* 6-22 *• • 1

( 0 P 28 J-1404 HCE-10 s-2 3.5-7.5* 4.5-7.5* 6-22 (.
1 0 8' 29 J-1404 HCE-10 s-3 8.5-10.5' 8.7-10.7' 6-22 . (t I •

1 ^ g 36 J-1404 HCE-12 S-2 5.5-9.0* 9.5-9.O' 6-27 PoJ-J- I o ^ a ~

/ ‘i 9 42 J-1404 HCE-14 S-4 6.8-8.8 6-27 Fa-'l 1 Co nr fas ,'pe.of

Samples were passed through a No. 10 sieve prior to analysis. Only material 
passing the sieve was analyzed. Percentages retained were as followt

% retained 

Major description 

Minor description

1
7

G-A
15

6-B
16 22

8-B
23

6 3 6 1/2 6

wood wood wood ---- shelIs

shelIs, 
rocks

1 O

shells,
rocks

"B \o

shelIs,
rocks, ----

.foil
-B W -B

% retained 

Major description 

Minor description

6
shells

wood

©
'n<a reoon 15 luOtnnM tor in, aidusM* um oI in, oarun. ptnnannio. or eorooraiKXi 10 .mom n is moimmo. SubSMuwM UM o( 0M nam, et tna comanr v 
mtnotr OI ns Sian in connKinn wim nm aownsing or saw ol any preouci a procasa anil ba ^aniao only on cxmract. This company aocapu no rasaanaonay asoapt 
lor ina oua panormanca ol tnapacnon ano/or analysis in gooo lann and according 10 ina njiaa ol ina irada and ol aoanca.
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Routine analyses were then performed on the samples, with results as followi

as received basis
7 15 16 22 2:

Total Solids 52.0 A5.5 5^.8 52.9 50.0

Total Solids 52.8 75.2 7^.9 68.2

%, dry basis

7 15 16 22 23

Total Organic Carbon 3.3 5.2 3.4 2.2 3.0
Total Volatile Solids 9.2 11. 7.2 6.7 9.1
Oil 6 Grease 1.1 1.8 1.0 0.47 0.90
Sulfide as S • o o .046 .076 .063 .043
Sand 22.7 7.6 42.8 28.8 16.9
Silt 55.3 65.0 42.1 52.8 55.6
Clay 22.0 27.4 15.1 18.4 27.5

Total Organic Carbon
Total Volatile Solids
Oil 6 Grease
Sulfide as S
Sand
Silt
Clay

2.5
6.9
0.50

.007
22.6
53.6
23.8

0.9 
3.3 
0.17 

.003 
81.6 
13.5 
A.9

0.1 
1.2 

L/0.01 
.00k 

88.A
9.8
1.8

2.0
6.2
0.21

.005
51.0
36.9
12.1

ms «pori s submmed lor the sxclusMe use ot the person, pannership. or corporation to whom it is addressed. Subsequent use o( the name ol this company or any 
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Samples were then analyzed for Halogenated Hydrocarbons in accordance with 
Washington State Department of Ecology WAC 173-303 with results as follow:

7 15 16 22 23
Halogenated Hydrocarbons* 
parts per million (mg/kg), 
as received basis

L/15. L/15. L/15. L/15. L/15

28 29 36 42 MCL
Halogenated Hydrocarbons* 
parts per million (mg/kg), 
as received basis

L/15. L/15. L/15. L/15. *

* reported as the sum of the halogens bromide, chloride, fluoride and iodide.
A result of less than 100 parts per million is classified as undesignated waste,

S^ples were analyzed in accordance with 40 CFR, Part 261.24 for EP Toxicity, 
with results as shown below: ^

concentration, mq/L

Arsenic 
Barium 
Cadmium 
Chromiurn 
Lead

L/0.1
L/0.5
L/0.02
L/0.1
L/0.2

15 16 22 23

L/0.1 L/0.1 L/0.1 L/0.1
L/0.5 L/0.5 L/0.5 L/0.5
L/0.02 L/0.02 L/0.02 L/0.02
L/0.1 L/0.1 L/0.1 L/0.1
L/0.2 L/0.2 L/0.2 L/0.2

This rspon is submined tor the exclusirt use ol the person, perinership. or corporation to whom it is addressed. Subsequent use of the name ot this company or any 
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Mercury 
Selenium 
Silver 
Endrin
Methoxychlor
Toxaphene
2,i»-D
2,A,5-TP (silvex) 
Lindane

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Endrin
Methoxychlor
Toxaphene
2.1.-D
2,4,5-TP (silvex) 
Lindane
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concentration, mg/L

7 15 16 22 23

L/0.005 L/0.005 L/0.005 L/0.005 L/0.005
L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
L/0.1 L/0.1 L/0.1 L/0.1 L/0.1
L/0.0002 L/0.0002 L/0.0002 L/0.0002 L/0.0002
L/0.001 L/0.001 L/0.001 L/0.001 L/0.001
L/0.005 L/0.005 L/0.005 L/0.005 L/0.005
L/0.005 L/0.005 L/0.005 L/0.005 L/0.005
L/0.002 L/0.002 L/0.002 L/0.002 L/0.002
L/0.0001 L/0.0001 L/0.0001 L/0.0001 L/0.0001

concentration, mg/L
28 29 36 1*2

L/0.1 L/0.1 L/0.1 L/0.1
L/0.5 L/0.5 L/0.5 L/0.5
L/0.02 L/0.02 L/0.02 L/0.02
L/0.1 L/0.1 L/0.1 L/0.1
L/0.2 L/0.2 L/0.2 L/0.2
L/0.005 L/0.005 L/0.005 L/0.005
L/0.01 L/0.01 L/0.01 L/0.01
L/0.1 L/0.1 L/0.1 L/0.1
L/0.0002 L/0.0002 L/0.0002 L/0.0002
L/0.001 L/0.001 L/0.001 L/0.001
L/0.005 L/0.005 L/0.005 L/0.005
L/0.005 L/0.005 L/0.005 L/0.005
L/0.002 L/0.002 L/0.002 L/0.002
L/0.0001 L/0.0001 L/0.0001 L/0.0001

MCL

5.0 
100.

1.0 
5.0
5.0 
0.2
1.0
5.0 
0.02

10.0
0.5

10.0
1.0 
0.1*

l i "’® P®'®"- P®n"®'s»''P- Of corporation to whom it la addresaad. Subsaquant usa o( tha nama ot this company or any
""P "P® oovartising or sala ol any product or process will ba panted only on consact. This company accepts no rasporwbility except 

lor me due perlormanca ol inspaciion and/or analysis in good laith and according to the mlas ol tha trade and ol soenca.



LaucksTesting Laboratories, Inc.
940 South Harney Street. Seattle. Washington 98108 (206)767-5060 Certificate
Chemistry Miciobioiogy and 'fechnical Services

Port of Seattle

PAGE NO. 5

LABORATORY NO. 85194

Samples were analyzed also for Gravimetric Aromatic Hydrocarbons in accordance 
with Washington State Department of Ecology WAC 173-303. The method requires 
analysis of the sample through successive stages until the result obtained is 
less than 1% by weight (as received basis) or until the fourth stage has been 
completed. Results are as shown below:

Stage:

1. Soxhiet Extraction

1. Soxhiet Extraction 

* for A,5f6 membered rings

% by weight, as received basis*

15 16 22 23

.22 .28 .32 .22 .084

.052 .082 .015 .19

Samples were analyzed for priority pollutants in accordance with 40 CFR, 
Part 261, with results as shown below:

parts per million (mg/kg), dry basis

Inorganics 7 15 16 22 23
Antimony L/0.5 L/0.5 L/0.5 L/0.5 L/0Arsenic 21. 19. 15. 15. 20Beryl 1iurn 0.32 0.32 0.19 0.23 0Cadmiurn 5.8 10. 6.1 2.2 3Chromium 89. 300. 100. 44. 100Copper 110. 190. 91. ■ 7^. 130Lead 160. 350. 100. 110. 220Mercury 1.4 1.6 1.0 .39 1

“ submmed (or th, eiclusiv* use o( (he person, partnership, or corporation to whom it is addressed. Siirseguent use o( the name ot this (»mpany or any 
1:1 n..); , meniber o( its start in connection with tie advertising or sale ot any product or process will be granted only on contact. This company accepts no responsibility escapl

tor me due performance ot inspection and/or analysis in good laith and according to the rules ot the trade and ot soence.
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parts per million (mg/kg), dry basis

7 15 16 22 23

50. 58. 46. 40. 57.0.6 L/0.5 0.5 L/0.5 0.8
2.0 3.7 1.6 0.6 3.2

L/0.5 L/0.5 L/0.5 L/0.5 L/0.5
420. 550. 320. 240. 360.

5.6 1.3 0.6 L/0.5 0.7
L/0.1 L/0.1 L/0.1 L/0.1 L/0.1

parts per billion (ug/kg) , dry basis

LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
240. 160. 180. 780. 290.
LA. L/4. L/4. L/4. L/4.

,100. 660. L/20. L/20. L/20.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.
LA. L/4. L/4. L/4. L/4.

Nickel 
Selenium 
Silver 
Thai 1ium 
Zinc
Total Cyanide 
Total Phenol

Volatile Organics (by GC/HS)

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acrolein 
*Acetone 
Acrylonitrile 
*Carbon Disulfide
1.1- Dichloroethylene
1.1- Dichloroethane 
trans—1t2—Dichloroethylene 
Chloroform 
*2-Butanone
1t2-Dichloroethane
1.1.1- Trichloroethane 
*Viny1 Acetate 
Bromodichloromethane 
Carbon Tetrachloride
1,2-Dich1oropropane
Trichloroethylene
Benzene

9
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LABORATORY NO. 85194

7 15 16 22 23

LA. LA. LA. LA. LA.
LA. LA. LA. LA. LA.
LA. LA. LA. LA. LA.
LA. LA. LA. LA. LA.
LA. LA. LA. LA. LA.
LA. LA. LA. LA. LA.
LA. LA. 10. LA. LA.
LA. LA. LA. LA. LA.
20. 20. 50. LA. 50.LA. LA. LA. LA. LA.

LA. LA. LA. LA. LA.
60. 90. 10. LA. LA.

LA. LA. LA. LA. LA.
LA. LA. LA. LA. LA.
LA. LA. 20. LA. LA.
LA. LA. 100. LA. 30.

Chlorodibromomethane 
1*1,2-T rich1oroethane 
2-Chloroethyl vinyl ether 
Bromoform
*4-Methyl-2-pentanone
*2-Hexanone
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Chlorobenzene
trans—1,3~Dichloropropene
Ethylbenzene
cis-1,3-Dichloropropene
*Styrene
*o-Xylene + p-Xylene 
**Fluorotrichloromethane

Extractables (by GC/HS)

N-nitrosodImethylamine 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
Phenol
1t3~Dichlorobenzene 
1t4-Dichlorobenzene
1.2- Dich1orobenzene 
Bis(2-chloroisopropyl)ether 
Hexachloroethane
N-nitroso-di-n-propy1 amine 
N itrobenzene 
Isophorone

This repoa is submmsd tor me exclusive use ol me peison. peimeiship. or corporation to whom rt is addressed. Siitsaquent use ol the name o1 mis company or any 
member ol ns stall in connection with me advertising or sale ol any product or process will be yanted only on contract. This company accepts no responsibility except 
lor the due perlormance ol inspectioo andlor analysis in good laith and according to the niles ol the trade and ol soence.

L/100. L/100. L/100. L/100. L/100L/100. L/100. L/100. L/100. L/100
L/100. L/100. L/100. L/100. L/100
L/100. L/100. L/100. L/100. L/100
L/100. L/100. L/100. L/100. L/100
L/100. L/100. L/100. L/100. L/100L/100. L/100. L/100. L/100. L/100L/100. L/100. L/100. L/100. L/100
L/100. L/100. L/100. L/100. L/100L/100. L/100. L/100. L/100. L/100L/100. L/100. L/100. L/100. L/100L/100. L/100. L/100. L/100. L/100,
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parts per bMlfon (ug/kg), dry basis

7 15 16 22 23

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. 3,800. 630. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. 2,040. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/1t)0. L/100. L/100. L/100. L/100.
8,400. L/100. L/100. 2,990. L/100.
1,500. L/100. L/100. 1,350. L/100.
L/100. L/100. L/100. L/100. L/100.

15.100. L/100. L/100. 6,130. L/100.
L/100. L/100. L/100. 4,440. L/100.
L/100. L/100. L/100. L/100. L/100.

2-Nitrophenol
2,1*-Dimethy1 phenol
B is(2-chloroethoxy)methane
2,1*-D ichlorophenol
1,2,1*-Tri chlorobenzene
Naphthalene
Hexach1orobutadiene1*-Ch1 oro-itr-cresol
Hexach1orocyc1opent adiene
2.4.6- Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate
2.6- DInItrotoluene 
Acenaphthene 
2,1»-D in! trophenol
2,A-Dinit roto1uene 
A-Nitrophenol 
F1uorene
A-Chlorophenyl phenyl ether
Diethylphthalate
k,6-Dinitro-o-creso1
112-Diphenyl hydrazine
l»-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene
Pyrene
Benzidine

for lh« due performance of inspection end/or analysis in good faith and according to the roles of the trade and ot science.
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Butyl benzyl phthalate 
Benzo(a)anthracene 
Chrysene
3«3“-Dich1 orobenzidine 
Bis(2-ethylhexyl)phthalate 
N-nitrosodiphenyl amine 
bl-n-octyl phthalate 
Benzo(b)f1uoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno( 1,2,3“Cd)pyrene 
Dlbenzo(ah)anthracene 
Benzo(ghi)perylene 
2f 3» 7t 8“Tetrachlorodibenzo- 

p-dtoxin (TCDD)
*Ani1ine 
*Benzoic Acid 
*Benzyl Alcohol 
*4-Chloroani1ine 
*Dibenzofuran 
*2-Methylnaphthalene 
*2-Methylphenol 
*A-Methylphenol 
*2-Nitroani1ine 
*3“Nitroani1ine 
*A-Nitroani1ine 
*2f A,5-Trichlorophenol

parts per billion (ug/kg), dry basis

7 15 16 22 23

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
4,200. 3,600. 2,600. 2,100. 2,600.
L/100. L/100. L/100. L/100. L/100.
L/100. 510. L/100. 630. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. 1,530. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/-100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

in »ubn«i«l tor ttw •>clusiv* us« ot the person. p«itn«h.p. or corporation to whom it is addrassad SiDaaquanl usa ot lha nama ot this company or any
™ ^ »’• «<Jvomsing or sals ot any product or process will be granted only on contract. This company accapu no responsibility axcopi

lor the due parlormanca ot mspectioo and/or analysis m good laith and accoiding to the rules ot the trade and ot scwnce.

PAGE NO 9

LABORATORY NO 85191*
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Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
delta-BHC
gamna-BHC (iindane)
heptachior
aldrin
heptachior epoxide 
dieldrin 
i«,A“-DDE 
A, A‘’-ODD
endosulfan sulfate
A,1»“-DDT
chlordane
alpha endosulfan
beta endosulfan
endrin
endrin aldehyde 
toxaphene 
PCB 1016.
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260

PAGE NO. 1 0

LABORATORY NO 851 9^

parts per billion (ug/kg), dry basis

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
120.

L/10.
40.

L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.
1,100.
L/100.
L/100.
4,100.

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
170.
40.

L/10.
L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.

970.
L/100.
L/100.
5,640.

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
80.

L/10.
15.

L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.

580.
L/100.
L/100.
1,600.

L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.
L/5.

L/10.
L/10.
L/10.
L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.
L/100.
L/100.
L/100.
1,200.

L/5.
L/5.
L/5.
L/5.

10.
L/5.
L/5.
L/5.
L/5.
50.
40.
30.

L/10.
L/10.
L/10.
L/10.
L/10.

L/400.
L/100.
L/100.
L/100.

5^0.
L/100.
L/100.
3,200.

sN This repon ts subrnneO tor the a.clusNe uw ol the person, partnership, or corporation to whom it is aOdressad. StDsequent use ot the name ot this company or any 
.hj member of its staH m connection with »>e advertising or sale of any product or process will be panted only on contact. This company accepts no responsibility except 
r/ for the due performance of inspection arKl/or analysis in good faith arid according to the rules of the trade and of soence.
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Inorganics

Antimony
Arsenic
Beryl 1ium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thai 1iurn
Zinc
Total Cyanide 
Total Phenol
Volatile Organics (by GC/MS)

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acrolein
*Acetone
Acrylonitrile
*Carbon Disulfide
111-D ichloroethylene
111~Dichloroethane
trans-1,2-Dichloroethylene
Chloroform

PAGE NO.

LABORATORY NO.

parts per million (mg/kg). dry basi

28 29 36 42

L/0.5 L/0.5 L/0.5 L/0.5
16. 5.1 2.2 10.
0.24 0.13 0.07 o.r2.2 0.7 0.4 1.5

50. 17. 18. 30.
98. 34. 10. 47.

150. 66. 2.7 62.
0.89 0.22 L/0.05 o.6(

44. 17. 2.5 30.
0.5 L/0.5 L/0.5 L/0.5
1.6 0.5 L/0.2 0.5

L/0.5 L/0.5 L/0.5 L/0.5
250. 92. 36. 150.

0.6 L/0.5 L/0.5 L/0.5
L/0.1 L/0.1 L/0.1 L/0.1

8519^

parts per billion (ug/kg), dry basis
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
150. 230. 140. 340. L/1
L/4. L/3. L/3. L/3. L/1

L/20. L/10. 320. 220. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1
L/4. L/3. L/3. L/3. L/1

This rspoft IS subminea tor (he eiclusMe use of (he person, perrnership, or oorporadon (o whom i( is arMressed. Sii»aquen( use o( (he name o( (his company or any 
i-kl member o( ns s(at( in connecdon wnh (he advertising or sale ot any producr or process will be gramed only on contracr. This company accep(s no responaibiWy except 

(or (ho due porlormance ot inspecdon and/or analysis in good tarth and according (o the rules ot (ho trade and ot soence.
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*2-Butanone 
1f2—Dichloroethane 
^»1»1“TrIchloroethane 
*Vinyl Acetate 
Bromodichloromethane 
Carbon Tetrachloride 
11 2-Dichloropropane 
Trichloroethylene 
Benzene
Chlorodibromomethane 
i* 112-Trichloroethane 
2-Chloroethyl vinyl ether 
Bromoform
M-Methy 1-2-pentanone 
*2—Hexanone
111f 2,2-Tetrach1oroethane
Tetrachloroethylene
Toluene
Chlorobenzene
trans-1,3-Dichloropropene
Ethylbenzene
cis—1,3“Dichloropropene
*Styrene
*o-Xylene + p-Xylene 
**F1uorotrichloromethane

PAGE NO. 12

LABORATORY NO. 8 51 9 A

parts per billion (ug/kq). dry basis

28 29 36
Methoi
Blank

LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/2.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. l/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.

10. 5. 3. 5. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
LA. L/3. L/3. L/3. L/1.
70. 30. 10. AO. L/1.

Thu repon » subrnned lor the exclusive use of the person, partnership, or corporation to whom it u adflressed. SiDsequent use ol the name of this company or any 
■ " "J/I *"»' »<• «<rvertismg or sale of any product or process will be panted only on coniract. This company accepts no responsibilily except

tor the due performance ol inspection and/or analysn in good faith and according to the rules of the trade and of soence.
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LABORATORY NO.

parts per bilHon (ug/kg), dry basis

Extractables (by GC/HS)

N-nit rosodimet hy1 amine 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
Phenol
1,3~D 5 chlorobenzene
1, A-Dich1orobenzene 
1,2-Dich1orobenzene 
Bis(2-chloroisopropyl)ether 
Hexachloroethane
-nitroso-di-n-propylamine 

Nitrobenzene 
Isophorone 
2-Nitrophenol
2, A-Dimethylpheno1
Bis(2-chloroethoxy)methane
2,A-DIchlorophenol
1.2,A-Trich1orobenzene
Naphthalene
Hexachlorobutadiene
A-Chloro-m-cresol
Hexach1orocyc1opentadiene
2,A,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
2,A-Dinitrophenol
2,A-Dinitrotoluene
A-Nitrophenol
FIuorene
A-Chlorophenyl phenyl ether

This W(x>n IS submntM lor the exclusive use ot the person, psrtnership. or corporation to whom H Is eddressed. Siiisequent use ol the neme ol this compeny or any 
riw^r ot Its start in connection with ne advertising or sale ol any product or process will be yarned only on consact This company accepts no responsibility except 
n>r due penormanc* of inspection and/or analysis in good faith and sccoiding to ths rutes of the trade and of soeoce.

28 29 36 A2 Blank

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
1,370. AAO. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
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Diethylphthalate
4,6-Dinitro-o-cresol
1,2-Diphenylhydrazine
A-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dibutylphthalate
Fluoranthene
Pyrene
Benzidine
Butyl benzyl phthalate 
Benzo(a)anthracene 
Chrysene
3t 3“-Dichlorobenzidine 
Bis(2-ethyl hexyl)phthalate 
N-nitrosodiphenyl amine 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)f1uoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
Benzo(ghi)perylene 

3t 7* 8—Tetrachlorodibenzo— 
p-dioxin (TCDD)

*Aniline 
*Benzoic Acid 
*Benzyl Alcohol 
*4—Chioroani1ine 
*Dibenzofuran

PAGE NO.

LABORATORY NO.
8519^

parts per billion (ug/kg), dry basis

28 29 36 k2 Blank

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
3,690. L/100. L/100. L/100. L/100.
1,290. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
9,200. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. 3,670. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
1,800. 3,200. 1,390. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. 670. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100, L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

This report is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
connection with tfie advertising or sate of any product or process will be granted only on contract. This company accepts no responsibHity except

, -------- ------------ --------^ '------- - / -------------------- t------------------.....---------^ ......... VI t’j VII *»wn Ml avi. Itor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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*2-Methylnaphthalene 
*2-Methylphenol 
*4-Methylphenol 
*2-Nitroani1Ine 
*3-Nitroani1ine 
*i*-Nitroani 1 ine 
*2,i*,5“Trichlorophenol

Pesticides (by GC/ECD)

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (1indane)
heptachlor
aldr in
heptachlor epoxide 
dieldr in 
A.i^^-DDE 
4,i*®-DDD
endosulfan sulfate

chlordane 
alpha endosulfan 
beta endosulfan 
endr i n
endrin aldehyde

PAGE NO.

LABORATORY NO. 8519^

parts per billion (ug/kg), dry basis

Method
28 29 36 42 Blank

L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100.

L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.
L/5. L/5. L/5. L/5.

15. L/5. L/5. L/5.
90. L/10. L/10. 20.

L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.
L/10. L/10. L/10. L/10.

. "clusNe use oMIw peison. partnership. Of oorpofaiion to whom «« «darB»s»d. Siljsaguent u» or ol this company Of any
o' «» stsll In connection with »ie eovertising or sale ot eny product a process will be granted only on eoneact. This company accepts no responsibility escepl 

lor the due pertormance ot inspection and/or analysis in good lailh and according to the rules ol the trade and ol soence.
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PAGE NO.

LABORATORY NO. 8519A

parts per bfllion (ug/kg), dry basis
28 29 36 1*2

toxaphene L/AOO. L/AOO. L/1*00. L/1*00.
PCB 1016 L/100. L/100. L/100. L/100.
PCB 1221 L/100. L/100. L/100. L/100.
PCB 1232 L/100. L/100. L/100. L/100.
PCB 121*2 L/100. L/100. L/100. L/100.
PCB 121*8 L/100. L/100. L/100. L/100.
PCB 1251* L/100. L/100. 100. L/100.
PCB 1260 3,100. 1,000. L/100. 200.

L/ indicates "less than"
MCL=Maximum Contamination Level allowed per regulation. 
*Additional compounds from the EPA®s Hazardous Substances List. 
**0ther compounds of interest identified, in estimated amounts.

Respectfully submitted.

Laucks Testing Laboratories, Inc.

J. M.LOwens

JMO:rtv

„ . ... ^ 'or me exdusM use ol the person, pannership, or corporelion to whom it is addresser) Subsequent use of the name ol this r»mpiiny or any
connerdion with «ia advertising or sale of any produrh or process will be panted only on eoniract. This company accepts no responsibility eicepl 

'or the due pertormance of inspection and/or analysis in good faith and according to the rules ol the trade and of sdance
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LABORATORY NO. 8519A

APPENDIX A

Surrogate Recovery Quality Control Report

Listed below are surrogate (chemically similar) compounds utilized in the analysis 
of organic compounds. The surrogates are added to every sample prior to analysis 
and extraction to monitor for matrix effects, purging efficiency and sample 
processing errors. The control limits represent the 95% confidence interval 
established in our laboratory through repetitive analysis of these sample types.

Priority Pollutant Analyses!

Sample No.

parts per million (mg/kg)

Surrogate Compound
Spike Spike % Control
Level Found Recovery Limit

2-F1uorophenol 33.05 33.36 91.9 26-1162-Fluoroani1ine 3^.09 17.1*2 51.1 *
d5“Phenol 32.28 18.0A 55.9 10-10A
d5“Nitrobenzene 35.89 29.39 81.9 19-115
2-Fluorobiphenyl 32.28 33.99 105.3 17-1252,1*, 6-T r i bromopheno 1 32.28 29.79 92.3 32-I2A2-F1uorophenol 38.1.7 27.35 71.1 26-1162-Fluoroani1ine 39.67 5.91 Ik.9 *
d5-Phenol 37.57 17.73 ‘*7.2 10-10Ad5-Nitrobenzene ^1.77 32.08 76.8 19-115
2-Fluorobiphenyl 37.57 30.2k 80.5 17-1252,A,6-Tribromopheno1 37.57 27.20 12. k 32-I2A
2-F1uorophenol 31.1*7 3k. ks 109.6 26-116
2-Fluoroani1ine 32.1*5 23.59 72.7 *
d5-Phenol 30.73 29.10 9A.7 10-10A
d5—Nitrobenzene 31*.17 31.71 92.8 19-115
2-F1uorobiphenyl 30.73 3k.le 111.5 17-1252,A,6-T ribromopheno1 30.73 35. kO 115.2 32-12A

7
7
7
7
7
7

15
15
15
15
15
15
16 
16 
16 
16 
16 
16

This report a submmed tor the exctusm use of the person, pertnership. or corporation to whom it is addressed. Subsequent use o( the name ol this company or any 
mernber of its statt in connection with me advertising or sale of any product or process will be gramed only on contract. This company accepts no responsitHlity except 
lor the due performance of inspection and/or analysts m good faith and according to the rules of the trade and of sdenee.
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PAGE NO.

LABORATORY NO. 85194

parts per million (mg/kg)

‘ Spike Spike
Sample No. Surrogate Compound Level Found

22 2-Fluoropheno1 31.94 31.95
22 2-Fluoroani1ine 32.94 21.56
22 d5-Phenol 31.19 26.66
22 d5-Nitrobenzene 34.68 33.86
22 2-F1uorobiphenyl 31.19 32.65
22 2,4,6-Tribromophenol 31.19 30.32
23 2-Fluorophenol 34.18 40.42
23 2-F1uoroani1ine 35.25 20.07
23 d5-Phenol 33.38 33.A2
23 d5-Nitrobenzene 37.12 38.01
23 2-Fluorobiphenyl 33.38 35.96
23 2,4,6-Tribromophenol 33.38 40.37
28 2-Fluorophenol 31.86 36.49
28 2-Fluoroani1ine 32.86 21.16
28 d5-Phenol 31.11 27.83
28 d5-Nitrobenzene 34.60 34.23
28 2-F1uorobipheny1 31.11 32.40
28 2,4,6-Tribromophenol 31.11 32.85
29 2-Fluorophenol 23.62 27.65
29 2-Fluoroani1ine 24.35 7.86
29 d5-Pheno1 23.06 16.88
29 d5-Nitrobenzene 25.65 21.17
29 2-Fluorobiphenyl 23.06 22.94
29 2,4,6-Tribromophenol 23.06 21.71
36 2-Fluorophenol 22.81 30.90
36 2-Fluoroani1ine 23.52 I8.66
36 d5-Pheno1 22.27 19.75
36 d5-Nitrobenzene 24.77 2^26

...36 2-Fluorobiphenyl 22.27 22.80
36 2,4,6-Tribromophenol 22.27 I8.08

%
Recovery

100.0
65.5
85.5
97.7

104.7
97.2118.3
56.9 

100.1
102.4
107.7
120.9
114.5
64.4
89.5
98.9

104.1
105.6
117.1 
32.3
73.282.5
99.5
94.1 

135.5
79.3
88.7 

106.0 
102.4
81.4

Control 
L imit

26—116 
*

10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124 
26-116 

*
10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124
26-116

*
10-104
19-115
17-125
32-124

report a submined (or t(ie exc(usi«» uM of the person, partnership, or oorpor.tKxr to w(»m H is addressed. Subsequent use o( the hame o( this company or any 
TOi^r o( Its staff in connection with me advertising or sale of any product or process will be panted only on conaact. This company .Kxapts no responsibility axcrtpt 
(or the due performance of inspection andlor analysis in good faith and according to the rules of the trade and of scwnce.
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PAGE NO.

LABORATORY NO,

parts per million (mg/kg)

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit

A2 2-Fluorophenol 25.90 25.28 97.6 26-116
A2 2-Fluoroani1ine 26.71 14.96 56.0 *
42 d5-Phenol 24.29 17.23 68.1 10-104
42 d5-Nitrobenzene 28.12 31.91 113.5 19-115
42 2-F1uorobiphenyl 25.29 28.66 113.3 17-125
42 2,4,6-Tribromophenol 25.29 25.59 101.2 32-124

36 Spike 2-Fluorophenol 22.81 26.95 H8.1 26-116
36 Spike 2-Fluoroaniline 23.52 12.48 53.1 *
36 Spike d5-Pheno1 22.27 19.66 88.3 10-104
36 Spike d5-Nitrobenzene 24.77 23.68 95.6 19-115
36 Spike 2-Fluorobiphenyl 22.27 21.79 97.9 17-125
36 Spike 2,4,6-Tribromophenol 22.27 l8.4l 82.7 32-124

36 Dup. 2-F1uorophenol 22.81 25.82 113.2 26-116
36 Dup. 2-F1uoroaniline 23.52 11.73 49.9 *
36 Dup. d5-Phenol 22.27 20.84 93.6 10-104
36 Dup. d5-Nitrobenzene 24.77 25.63 103.5 19-115
36 Dup. 2-Fluorobipheny1 22.27 24.41 96.1 17-125
36 Dup. , 2,4,6-Tribromophenol 22.27 19.54 87.7 32-124
Blank . 2-Fluorophenol I7.O7 20.71 121.3 26-116
Blank 2-Fluoroani1ine 26.71 30.27 113.3 *
Blank d5-Phenol 16.67 15.56 93.3 10-104
Blank d5-Nitrobenzene 18.53 19.69 106.3 19-115
Blank 2-Fluorobiphenyl . 16.67 17.76 106.5 17-125
Blank 2,4,6-Tribromophenol 16.67 16.78 100.7 32-124

This report a submitted lor the exclusive use of the persort. pannership. or corporation to whom it is aetdressed. Sii>sequent use of the name of this company or any 
member of its staff in connection wrth the advertising or sale of any product or process will be panted only on contact. This company accepts no resportsibility except 
for the due performance of trtspection and/or analysis in good faith and according to the rules of the trade ar>d of soence.
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PAGE NO

LABORATORY NO. 8519^

parts per billion (ug/kg)

parts per million (mg/L)

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit

7 Dibutylchlorendate 333. 380. 114. 41-121
15 Dibutylchlorendate 333. 686. 206. 41-121
16 Dibutylchlorendate 333. AI.6. 134. 41-121
22 Dibutylchlorendate 333. 583. 175. 41-121
23 Dibutylchlorendate 333. A06. 122. 41-121
28 Dibutylchlorendate 333. 390. 117. 41-121
29 Dibutylchlorendate 333. 500. 150. 41-121
36 Dibutylchlorendate 333. 669. 201. 41-121
i.2 Dibutylchlorendate 333. 460. 138. 41-121

Blank Dibutylchlorendate 333. 483. 145. 41-121
36 Spike 1 Dibutylchlorendate 333. 292. 87.8 41-121
36 Spike II Dibutylchlorendate 333. 380. 114. 41-121

E.P. Toxicity Analyses:

Spike Spike % Control
Sample No. Surrogate Compound Level Found Recovery Limit

7 tsodrin 0.00200 0.00172 86.0 43-118
15 Isodr in 0.00200 0.00145 72.8 43-118
16 1sodr in 0.00200 0.00146 73.0 43-118
22 Isodr in 0.00200 0.00189 94.3 43-118
23 1sodr in - 0.00200 0.00185 92.3 43-118
28 Isodr in 0.00200 0.00193 96.6 43-118
29 Isodr in 0.00200 0.00210 105. 43-118
36 1sodr in 0.00200 0.00209 104. 43-118
42 1sodrin 0.00200 0.00183 91.7 43-118

Blank 1sodrin 0.00200 0.00104 52.0 43-118
Spike 1 Isodr in 0.00200 0.00177 88.4 43-118
Spike II 1sodrin 0.00200 0.00205 102. 43-118

This report is subrntted (or the exclusn/e use o( the person. partr>ership. or corporation to whom it is addressed. Sii>sequent use o( the name ol this company or any 
member of its staff in connection with the advemsing or sale of any product or process will be panted only on convact. This company accepts no responsibility except 
for the due performance of inspection mdJor analysis in good faith and according to the rules of the trade and of soence.
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LABORATORY NO.
8519^

parts per mill ion (mg/L)

Sample No. Surrogate Compound
Spike
Level

Spike
Found

%
Recovery

Control
Limit

7 2.4,5-T 0.0400 .0241 60.3 *15 2.4,5-T 0.0400 .0145 36.3 *16 2,4,5-T 0.0400 .0203 50.8 •k
22 2,4,5-T 0.0400 .0143 35.5 *23 2,4,5-T 0.0400 .0163 40.7 *28 2.4,5-T 0.0400 .0215 53.7 *29 2,4,5-T 0.0400 .0146 36.6 *36 2,4,5-T 0.0400 .0184 45.9 *42 2,4,5-T 0.0400 .0232 58.0 *Blank 2,4,5-T 0.0400 .0292 73.0 *29 Spike 1 2,4,5-T 0.0400 .0428 107. *29 Spike II 2,4,5-T 0.0400 .0354 88.5 k

APPENDIX B

Replicate Quality Control Report

jample # Analyte Replicate 1 RepiIcate 2 

PRIORITY POLLUTANT ANALYSES
Relative Error. %

%

A2
k2

Total Solids 
Volatlle Sol Ids 68.2

6.2
66.9
5.1

1.9
18.

This report is subminsd for the exeluswe use of the person, pertnership. or oorporstioo to whom it is sddressed. Subsequent use ol the nsme of this compeny or any 
member ot its staff in connsctnn with Sis advertising or sals of any product or process will be granted only on consact. This company accepts no responaiCility asc^ 
for the due performanca of inspection tnOlor analysis in good faith and accoiding to the rules ol the uads and of soence.
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PAGE NO.

LABORATORY NO. 8519^

Sample # Analyte

parts per million (mq/kq)

Replicate 1 Replicate 2

1*2
k2
1*2
1*2
1*2
1*2
1*2
42
42

. 42 
42 
42 
42

Spike
2242

Antimony
Arsenic
Beryl 1ium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Seleniurn
Silver
Thai 1iurn
Zinc
Phenol
Cyanide
Cyanide

L/0.5
15.
0.14
1.5

30.
47.
62.
0.66

30.
L/0.5

0.5
L/0.5
150.

0.8
L/0.5
L/0.5

L/0.5
10.
0.16
1.6

31.
44.
50.
0.68

27.
L/0.5

0.6
L/0.5
140.

0.7
L/0.5
L/0.5

Relative Error. %

0.
33.
12.
6.2
3.2
6.4

19.
2.9

10.
0.

(0.1)
0.
6.7

12.
0.
0.

BULK SAMPLE ANALYSES

%

22 Sand 28.8 20.022 Silt 52.8 • 59.6
22 Clay 18.4 20.4
22 Total Organic 2.2 2.2Carbon
42 Oil 6 Grease 0.21 „ 0.2842 Sulfide 0.005 0.006

30.
11.
10.
0.

25.
(.001 )

This report is submitted for the exclushre use of the person, partnership, or oorporation to whom it cs addressed. Sti)sequent use of the rtame of this company or any 
^m^r of Its staff in connection with Vre advertising or sale of any product or process wiH be yanted onty on contract. This company accepts no responsibitity except 
for the due performance of inspection and/or analysis in good faith arvj accoiding to the ruies of the trade ar>d of science.
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LABORATORY NO. 8519A

Sample # Analyte 

E.P. TOXICITY ANALYSES

36
36
36
36
36
36
36
36

Cadmium
Chromium
Lead
Silver
Barium
Mercury
Arsenic
Selenium

Replicate 1 Replicate 2

L/0.02 L/0.02
L/0.1 L/0.1
L/0.2 L/0.2
L/0.1 L/0.1
L/0.5 L/0.5
L/0.005 L/0.005
L/0.005 L/0.005
L/0.005 L/0.005

APPENDIX C

Spike Quality Control Reoort

mq/L

Relative Error. %

0.
0.
0.
0.
0.
0.
0.
0.

Sample # Analyte Found
Level

Spike
Found

PRIORITY POLLUTANT ANALYSES

42
42
42
42
42
42
42

Antimony
Arsenic
Beryl 1iurn
Cadmium
Chromium
Copper
Lead

L/0.5 2.5 1.8
10. 25. 35.0.14 0.25 0.2;
1.5 0.5 1.9

30. 100. 130.-
47. 100. 150.
62. 50. 100.

%
Recovery

72.
100.
52.
80.

100.
103.
80.

Control 
L imit

*
■k

k
k
k
k
k

This wpon a submnsd lof the csctusM use ot the person, pannership. or corporation to whom H la addressed. Siijsequent use d the name o) this company or any 
mer^r of its stalt in connection with aie advertising or sale ot any product or process will be ^ameO only on eonaact. This company accepts no responsibritty except 
tor the due performance ot inspection and/or analysis in good taith and according to the mles ot the trade and ot science.
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mg/L

Sample # Analyte

42
**
42
42
42
42

7
7

36

Mercury
Nickel
Selenium
Silver
Thai 1ium
Zinc
Phenol
Phenol
Cyanide

Sample Spike Spike %
Found Level Found Recovery

0.66 0.25 0.91 100.19. 10. 29. 100.0.4 2.5 3.1 104.
0.5 1.0 1.6 110.L/0.5 2.5 1.9 76.

150. 100. 240. 90.L/0.1 0.8 0.7 88.
L/0.1 0.8 0.8 100.L/0.5 3.3 3.9 118.

ug/L

Control 
L imit

*
*
*
*
*
*
*
*
*

36 Spk. 1 g.BHC L/5. 333. 350. 105. 87-107
36 Spk. 1 Heptachlor L/5. 333. 376. 113. 43-125
36 Spk. 1 Aldrin L/5. 333. 380. 114. 43-109
36 Spk. 1 Dieldrin L/5. 333. 376. 113. 56-122
36 Spk. 1 Endrin L/10. 333. 360. 110. 89-101
36 Spk. 1 DDT L/10. 333. 380. 114. 82-102
36 Spk. 11 g.BHC L/5. 333. 523. 157. 87-107
36 Spk. 11 Heptachlor L/5. 333. 529. 159. 43-125
36 Spk. 11 Aldrin L/5. 333. 519. 156. 43-109
36 Spk. 11 Dieldrin L/5. 333. 513. 154. 56-12236 Spk. 11 Endrin L/5. 333. 523. 157. 89-101
36 Spk. 11 DDT L/5. 333. 423. 127. 82-102

E.P. TOXICITY ANALYSES -

parts per million (mg/L)
36 Cadmium L/0.02 -i.-O - 0.98 - '98. *36 Chromium L/0.1 1.0 1.0 100. *36 Lead L/0.2 5.0 5.0 100. *

This rspon is submned lof the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name ot this company or any 
X u ^ connection with the advertising or sale ol any product or process will be yarned only on conract. This company accepts no rasponabHity aicapi

'or the dua pertormanca ol inspection and/or analysis in good laith and accoiOing to the rules ol the trade and ol soenca
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mg/L
Sample Spike Spike % Control

Sample # Analyte Found Level Found Recovery L imit
36 Silver L/0.1 1.0 0.9 90. *
36 Barium L/0.5 10.0 11.1 110. *
36 Mercury L/0.005 0.010 0.011 110. *
36 Arsenic L/0.005 0.25 0.22 88. *
36 Selenium L/0.005 0.25 0.28 112. *

42 Spk. 1 Endrin L/0.0002 0.004 0.00106 46.4 89-101
42 Spk. II Endrin L/0.0002 0.004 0.00162 40.4 89-101
29 Spk. 1 2,4-D L/0.005 0.016 0.0110 68.8 *
29 Spk. 1 2.4.5-TP L/0.005 L/0.016 L/0.0110 68.8 *
29 Spk. II 2,4-D L/0.005 0.0160 0.0123 76.6 *
29 Spk. II 2,4,5-TP L/0.002 0.0080 0.00623 77.9 *

BULK SAMPLE ANALYSES

42 Oil & Grease 0.21 1.22 1.38 96. *

* No control limits yet established.
** POS sample was spiked too low for observable recovery. Another sample

which was run concurrently was spiked appropriately and the results reported 
here.

0 = absolute

The control limits are a statistically derived measure of the level of 
confidence in the measurement. These control limits determine the range within 
which the analytical value will fall 95% of the time.

This rspofi IS submmed tof th« siclusiva usa of the porson. poitnorship, Of corporation to whom it is addressad. Subsaquant usa of ttia nama of this company or any 
mombar of its staff in connacnon with a<a advartising or sala of any product cr procass will ba ^antad only on conaact. This company accaptt no rasponaibility ascapt 
for tha dua partormanca of Inspaction and/or analysis m good faith and according to the rulas of tha trada and of sdanca.
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APPENDIX D

Base Acid Neutral Spike Recoveries

Sample 36 was spiked twice with two different aliquots (22.gm) with 1000 ul 
of 157-3 e 200 ug/ml. (8.9 ug/gm).

Compounds

1,2,4—Trichlorobenzene 
Acenaphthene 
2, i»-D i n i trotol uene 
Di-n-butylphthalate 
Pyrene
N-init roso-di-N-propy1 amine 
1, 1i-D i ch 1 orobenzene 
Pentachloropheno1 
Phenol
2-Chlorophenol 
p-C h 1 o r o—n^-c r e so 1 
A-NITROPHENOL

MS % Recovery DS % Recovery % Deviat
98.5 101.5 -2.9

103.1 98.9 i*.1
75.6 69.1 9.0

109.8 91.2 18.i.
101.1 89.7 11.9
110.3 113.6 -3.2
86.8 89.6 -3.226.5 ^2.9 -47.2
99.3 100.8 -1.5

100.A 102.0 -1.6
69.3 68.1 1.7
90.1 90.1* -0.3

report IS submmed (or th« eiclusiire us« o( the person, partnership, or corporation to whom it is adOressed Subsequent use o( the name o( this eompeny or any 
meniDer ot its staff in connection with tie advertising or sale of any product or process will be granted only on contact. This company accepts no responsibility axcapt 
tor the due performance of inspection and/or analysis in good faith and according to the rules ot the trade and of science
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APPENDIX E

Comments on Limits of Detection

The laboratory makes every effort to meet the lower limits of detection (LLDs) 
requested. In some cases, LLDs are elevated due to interferences.

The primary cause of elevated LLDs is sample matrix. Detector response to 
sample matrix may be determined to be interference, rather than, in this case, 
pesticides through analytical interpretation. This interpretation will take 
into account lack of confirmation by a second chromatogram, poor peak shape, 
interference from a multiple component chemical (i.e., PCBs), etc.

The final result of the interference is that the pesticide cannot be "seen" 
down to the level which would be achieveable without that interference.

Attached are copies of chromatograms for both a mixed pesticide standard and a 
PCB Arochlor 1260 standard. From reviewing both chromatograms, it can be 
seen that presence of PCBs in the sample would make it impossible to "read" 
the presence of pesticides below the level reported to you.

This rsDon is subrnmed tor the •«elusi»e use of the person, pertnership. or corporation to whom it is addressed. StiJsequent use ol the name ot this company or any 
member ol its stall in connection with the adverlising or sale ol any product a process will be panted only on convact This company accepts no responstbilily escepi 
lor the due pertormance ol inspection and/or analysis in good laith and according to the rules ol the trade and ol soence.
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CLIENT Port of Seattle
P.O. Box 2309 
Seattle, WA 98111 
ATTN: Doug Hotchkiss

REPORT ON SPOILS

LABORATORY NO. 86772

date Oct. 31, 1984 

PO # P-03613

SAMPLE
IDENTIFICATION

TESTS PERFORMED 
AND RESULTS;

Samples which were on hold were released for analysis on Sept. 21, 
1984. Samples were assigned new laboratory number 86772-1/9. Samples 
had previously been identified by Laucks Testing Laboratories and Hart 
Crowser & Associates as shown below:

1)
2)
3)
4)
5)
6)
7)
8) 
9)

Three composite samples were created 
from the indicated samples.

LTL # HC #

85194-37 1351
85194-38 1352
85194-11 1352B
85194-12 1353
85194-30 1054
85194-33 953
85194-34 954
85194-19 752
85194-20 753

by homogeneously mixing equal weight portions

Composite A: 
Composite B: 
Composite C:

Samples 1, 2 above 
Samples 3, 4 above 
Samples 6, 7 above

Samples 5, 8, and 9 were analyzed without compositing.

Samples were passed through a No. 10 sieve prior to analysis. Only material 
passing the sieve was analyzed. Percentages retained were as follow:

B 8
% retained 
major description 
minor description

L/2. 5.
wood

rocks

L/2. L/2. L/2. 16.
rocks
wood

^ This IS submilted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
lOTir^ue '^rtt^nM o’fl^s^OT md/wTnal^l m rti7 » P'oc®** *"« »• yantad only on consact. This company accepts no responsibility except
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LABORATORY NO. 86772

Routine analyses were then performed on the samples, with results as follow:

A B C 5 8 9
%, as received basis

Total Solids 77.8 60.8 69.9 78.3 44.6 53.5
%, dry basis

Total Organic Carbon 
Total Volatile

0.2 4.0 1.5 0.5 3.8 4.0
Sol ids 1.3 7.4 3.1 1.4 11.5 6.6Oil & Grease 0.07 0.88 0.25 0.02 2.0 0.98

Sulfide as S 0.003 L/O.OOl 0.002 L70.001 0.33 0.10
Grain Size Analysis

Sand 90.2 35.3 65.7 88.6 10.8 8.8
Silt 9.8 46.6 27.2 9.4 70.4 60.1Clay L/0.1 18.1 7.1 2.0 18.8 31.1

Samples were analyzed for priority pollutants in accordance with 40 CFR, 
part 136, with results as shown below:

Inorganics parts per million (mg/kg), dry basis
L/1. L/1. L/1. L/1. L/1. L/1.

3.1 19. 4.0 2.2 23. 15.
0.16 0.33 0.21 0.13 0.22 0.50
0.2 3.2 0.5 0.1 7.4 4.8

15. 49. 18. 10. no. 92.
14. 97. 26. 15. 200. 150.
18. 170. 40. 33. 340. 190.
0.2 1.1 0.2 L/0.1 1.6 0.9
9. 36. 20. 10. 61. 92.

L/0.5 0.5 L/0.5 L/0.5 1.5 0.5

Antimony
Arsenic
Beryl 1iurn
Cadmiurn
Chromium
Copper
Lead
Mercury
Nickel
Selenium

rr "'® e'ClPsi™ use of the person, partnership, or corporation to whom it is addressed. Sibsequent use of the name of this company or any
memoer ol its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 
for me due performance of inspection and/or analysis in good faith and accoiding to the rules of the trade and of science.
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B 8

parts per million (mg/kg), dry basis

Silver 0.24 2,,5 0.21 L/0.05 3.4 1.9
Thai 1ium L/1. L/1,, • L/1. L/1. L/1. L/1.
Zinc 38. 320, 80. 27. 700. 970.
Total Cyanide L/0.10 0,,32 L/0.10 L/0.10 0.60 0.24
Total Phenol L/0.15 L/0.15 L/0.15 L/0.15 L/0.15 L/0.15

Volatile Organics (by GC/MS) parts per billion (ug/kg)
Method

A B C 5 8 9 Blank

Chloromethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Bromomethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Vinyl Chloride L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Chloroethane L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Methylene Chloride 368. 828. 646. 394. 360. 1040. tr
Acrolein L/20. L/20. L/20. L/20. L/20. L/20. L/20.
*Acetone 455. 939. 316. 330. 334. 313. 18.
Acrylonitrile L/20. L/20. L/20. L/20. L/20. L/20. L/10.
*Carbon Disulfide L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1-Dichloroethylene

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1-Dichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
trans-1,2-Dichloroethylene

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Chloroform L/10. L/10. tr L/10. tr L/10. L/10.
*2-Butanone L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,2-Dichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
1,1,1-Trichloroethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
*Vinyl Acetate L/10. L/10. tr L/10. L/10. L/10. L/10.
Bromodichloromethane

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
This report is submitted tor the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name of this company or any 
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parts per billion (ug/kq) 

C 5 8

LABORATORY NO. 86772

Method
Blank

L/10.
1,2-Dichloropropane

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Trichloroethylene L/10. L/10. tr L/10. L/10. L/10. L/10.
Benzene L/10.
Ch1orodibromomethane

L/10. L/10. L/10. L/10. L/10. L/10.

L/10.
1,1,2-Trichloroethane

L/10. L/10. L/10. L/10. L/10. L/10.

L/10.
2-Chloroethyl vinyl ether

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Bromoform L/10.
*4-Methyl-2-pentanone

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10. tr*2-Hexanone L/10.
1,1,2,2-Tetrachloroethane

L/10. L/10. L/10. L/10. L/10. tr

L/10.
Tetrachloroethylene

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Toluene L/10. L/10. L/10. L/10. tr L/10. L/10.
Chlorobenzene L/10.
trans-l,3-Dichloropropene

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10. L/10.
Ethylbenzene L/10.
cis-1,3-Dichloropropene

L/10. L/10. L/10. L/10. L/10. L/10.

L/10. L/10. L/10. L/10. L/10. L/10. L/10.Styrene L/10. L/10. L/10. L/10. L/10. L/10. L/10.
o-Xylene L/10.

tr = 1-10 ug/kg

L/10. L/10. L/10. L/10. L/10. L/10.

1®*”" 'f '•'® »«lus«e use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product a process will be granted only on contract. This company accepts no resoonsibilitv except 

clue performance of inspection and/or analysis in good faith and according to the rules of the trade ar>d of saertce.
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Extractables (by GC/MS)

LABORATORY NO. 86772

parts per billion (ug/kq) 

C 5 8
Method 
B1 ank

L/IOO.
Bis(2-chloroethyl)ether

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.

2-Chlorophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Phenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,3-Dichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,4-Dichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,2-Dichlorobenzene

L/100. L/100.
Bis(2-chloroisopropyl)ether

L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Hexachloroethane L/100. L/100. L/100. L/100. L/100. L/100. L/100.
N-nitroso-di-n-propylamine

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Nitrobenzene L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Isophorone L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2-Nitrophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,4-Dimethylphenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Bis(2-chloroethoxy)methane

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
2,4-Dichlorophenol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
1,2,4-Trichlorobenzene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Naphthalene L/100. 380. tr tr 190. 280. L/100.
Hexachlorobutadiene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
4-Chloro-m-cresol

L/100. L/100. L/100. L/100. L/100. L/100. L/100.
Hexachlorocyclopentadiene

L/100. L/100. L/100. L/100. L/100. L/100. L/100.

submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
^-\ member of its staff in connection with the advertising or sale of any product or process will be ^^anted only on contract. This company accepts no responsibility except

for the due performance of inspection and/or analysis in good farth and according to the rules of the trade and of science.
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Method
Blank

L/IOO.
2-Chloronaphthalene

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.Acenaphthylene L/100.

Dimethylphthalate
L/100. L/100. L/100. 160. L/100. L/100.

L/100.
2,6-Dinitrotoluene

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.Acenaphthene L/100.

2,4-Dinitrophenol
L/100. L/100. L/100. 120. 490. L/100.

L/100.
2,4-Dinitrotoluene

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.4-Nitrophenol L/100. L/100. L/100. L/100. L/100. L/100. L/100.Fluorene L/100. 210.

4-Chlorophenyl phenyl ether
L/100. L/100. 130. 590. L/100.

L/100. L/100. L/100. L/100. L/100. L/100. L/100.Diethylphthalate L/100. 
4,6-Dinitro-o-cresol

L/100. L/100. L/100. L/100. L/100. L/100.
L/100.

1,2-Diphenyl hydrazine
L/100. L/100. L/100. L/100. L/100. L/100.

L/100.
4-Bromophenyl phenyl ether

L/100. L/100. L/100. L/100. L/100. L/100.
L/100.

Hexachlorobenzene
L/100. L/100. L/100. L/100. L/100. L/100.

L/100.
Pentachlorophenol

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100. L/100.Phenanthrene 150. 910. 200. L/100. 580. 1620. L/100.Anthracene 100. 1180. 240. L/100. 880. 650. L/100.Dibutylphthalate L/TOO. L/100. L/100. L/100. L/100. L/100. L/loo!Fluoranthene 480. 5950. 520. L/100. 6370. 3910. L/100.Pyrene 340. 5580. 330. L/100. 3/90. 2560. L/100.Benzidine L/100. L/100. L/100. L/100. L/100. L/100. L/100.

if. "'® O' corporation to whom it is addressed. Subsequent use of the name of this company or any

.ofriuirri^cTo-rpfcr z oT^rarafs —®“®- -
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parts per billion (uq/kg)

B C 5 8 9
Method
B1 ank

L/100. L/100. L/100. L/100. L/100. L/100.
2110. - 140. L/100. 1570. 1040. L/100.
2200. 160. L/100. 1620. 1070. L/100.

L/100. L/100. L/100. L/100. L/100. L/100.

2550. 780. 460. 4760. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.

2200. 160. L/100. 2330. 1270. L/100.
** ** ** ** **

1580. 360. L/100. 1480. 1180. L/100.

630. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. no. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.
L/100. L/100. L/100. L/100. L/100. L/100.

Butyl benzyl phthalate 
L/100.

Benzo(a)anthracene 180. 
Chrysene 200.
3,3'-Dichiorobenzidine 

L/100.
Bis(2-ethylhexyl)phthalate

2390.N-nitrosodiphenyl amine 
L/100.

Di-n-octyl phthalate
L/100.

Benzo(b)fluoranthene
320.

Benzo(k)fluoranthene ** 
Benzo(ajpyrene 260. 
Indeno(l,2,3-cd)pyrene 

L/100.
Dibenzo(ah)anthracene

L/100.
Benzo(ghi)perylene

L/100.
2,3,7,8-Tetrachlorodibenzo- 

p-dioxin (TCDD)
L/100.

*Aniline L/100.
*Benzoic Acid L/100.
*Benzyl Alcohol L/100.
*4-Chloroani1ine L/100.
*Dibenzofuran L/100.
*2-Methylnaphthalene

L/100.
*2-Methylphenol L/100.
*4-Methylphenol L/100.

.1 1®'^ '® exclusive use of the person, pannership. pr corporation to whom it is addressed. Subsequent use of the name of this company or any
"’eeifer of its staff in connection with the advertising or sale of any product or process will be granted only on coneact. This company accepts no responsibility except 
lor the due performance of inspection and/or analysis in good faith and according to the njles of the trade and of science.
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LABORATORY NO. 86772

Method
Blank

*2-Nitroaniline L/100. 
*3-Nitroaniline L/100. 
*4-Nitroani1ine L/100. 
*2,4,5-Trichlorophenol 

L/100.

tr = 50-100 ug/kg

L/100.
L/100.
L/100.

L/100. L/100. L/100. L/100. L/100. 
L/100. L/100. L/100. L/100. L/100. 
L/100. L/100. L/100. L/100. L/100.

L/100. L/100. L/100. L/100. L/100. L/100.

Pesticides (by GC/ECD) parts per bi11 ion (ug/kg)

alpha-BHC L/1. L/1. L/1. L/1. L/1. L/1.
beta-BHC L/1. L/1. L/1. L/1. L/1. L/1.
deUa-BHC L/1. L/1. L/1. L/1. L/1. L/1.
gamma-BHC (lindane)

L/1. L/1. L/1. L/1. L/1. L/1.
heptachlor L/1. L/1. L/1. L/1. L/1. L/1.
aldrin L/1. L/1. L/1. L/1. L/1. L/1.
heptachlor epoxide L/1. L/1. L/1. L/1. L/1. L/1.
dieldrin L/1. L/1. L/1. L/1. L/1. L/1.
4,4'-DDE
4,4'-DDD

L/1. L/1. L/1. L/1. L/1. L/1.
L/1. L/1. L/1. L/1. L/1. L/1.

endosulfan sulfate L/1. L/1. L/1. L/1. L/1. L/1.
4,4'-DDT L/1. L/1. L/1. L/1. L/1. L/1.
chlordane L/1. L/1. L/1. L/1. L/1. L/1.
alpha endosulfan L/1. L/1. L/1. L/1. L/1. L/1.
beta endosulfan L/1. L/1. L/1. L/1. L/1. L/1.
endrin L/1. L/1. L/1. L/1. L/1. L/1.
endrin aldehyde L/1. L/1. L/1. L/1. L/1. L/1.
toxaphene L/50. L/50. L/50. L/50. L/50. L/50.

'Of "fo exclusive use ot the person, partnership, or corporation to whom it is addressed. Subsequent use o* the name of this company or any 
'ts staff in connection with the advertising or sale of any product or process wril be granted only on contract. This company accepts no responsibility except 

tor the due performance of inspection and/or analysis in good faith and according to the rules of the trade aruJ ot science.
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LABORATORY NO. 86772

A B C 5 8 9

parts per billion (ug/kg)

PCB 1016 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1221 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1232 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1242 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1248 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1254 L/20. L/20. L/20. L/20. L/20. L/20.
PCB 1260 66. 120. L/20. L/20. 140. 150.

Key

L/ indicates "less than".
* Additional compounds from the EPA's Hazardous Substances List. 
** Value shown for Benzo(b)fluoranthene is the sum of the isomers 

Benzo(b)fluoranthene and Benzo(k)fluoranthene.

Respectfully submitted,

Laucks Testing Laboratories, Inc,

.M. Owens

JMO:veg

. ... submined tor the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
of its staff in connection with the advertising or sale of any product or prooess will be granted only on contract. This company accepts no responsibility except 

for the due performance of inspection and/or analysis in good faith and accoiding to the rules of the trade and of sciancs.
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APPENDIX A

Replicate Quality Control Report 

Inorganics

Sample Analyte Replicate 1 Replicate 2

%

Total Solids 77.8 77.6

%. dry basis

Certificate

PAGE NO. 2 Q

LABORATORY NO. 80772

Relative Error

0.2

A Volatile Solids 1.3 1.3 0.8 Total Organic 
Carbon 4.1 3.8 7.

9 Oil & Grease 0.98 0.81 17.
8 Sulfide as S 0.33 0.19 42.
8 Sand 10.8 9.4 13.
8 Silt 70.4 67.7 3.
8 Clay 18.8 22.9 18.

r ■ ' yv exduswe use of the person, partnership, or corporation to whom it is addressed. Subsequent use ol the name of this company or any
"s connection with the advertising or sale of any product or process will bo granted only on contract. This company accepts no responsibility except
pertormance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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Sample

C
D
9
9
9
9
9
9
9
9
9
A
9
9
9

0 indicates absolute error 
L/ indicates "less than"

e

Analyte Replicate 1

parts per million

Replicate 2

(mg/kg), dry basis

PAGE NO. 1

LABORATORY NO. 86772

Relative Error

Cyanide L/0.10 L/0.10 0.
Mercury 0.2 0.2 0.
Nickel 92. 88. 4.3
Zinc 970. 1000. 3.0
Chromium 92. 92. 0.
Arsenic 15. 15. 0.
Copper 150. 160. 6.2
Lead 190. 220. 14.
Cadmium 4.8 5.4 11.
Thai 1iurn L/1. L/1. (0.)
Selenium 0.5 0.5 (0.)
Phenol L/0.15 L/0.15 0.
Beryl 1ium 0.50 0.44 12.
Antimony L/1. L/1. (0.)
Silver 1.9 1.0 47.

• YV f o' ">0 porson. partnership, or corporation to whom ,1 is addressed. Subsequent use ol the name o( this company or any
“vertising or sale ot any product or process will be yanted only on contract. This company accepts no responsibility eircept 

for the due performance of inspechon and/or analysis in good faith and according to the rules of the trade and of sraence.
o
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APPENDIX B

Spike Quality Control Report 

Inorganics

L/ indicates "less than"
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LABORATORY NO. 86772

Sample Spike Spike %
Sample Analyte Found Level Found Recov

%, dry basis

A Oil & Grease 0.07 1.24 1.32 101.
parts per million (mg/kq) , dry basis

C Mercury 0.2 0.3 0.5 100.C Cyanide L/0.10 0.98 0.31 32.
9 Cyanide 0.24 1.5 1.4 77.
9 Nickel 92. 100. 192. 100.9 Zinc 970. 250. 1230. 104.
9 Chromium 92. 100. 196. 104.
9 Arsenic 15. 20. 33. 90.
9 Copper 150. 200. 350. Too.
9 Lead 190. no. 310. 109.
9 Cadmium 4.8 11. 15.2 94.
B Thai 1 i urn L/1. 2.5 5.4 216.9 Selinium 0.5 2.0 2.3 90.
5 Phenol L/0.15 0.85 0.78 92.
9 Beryl 1ium 0.50 0.50 1.00 100.9 Antimony L/1. 10. 3.6 36.
9 Silver 1.9 0.96 2.7 83.

jti is submitted for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of saence.
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APPENDIX C

Surrogate Recovery Quality Control Report

Listed below are surrogate (chemically similar) compounds utilized in the 
analysis of volatile and organic compounds. The surrogates are added to every 
sample prior to extraction and analysis to monitor for matrix effects, purging 
efficiency, and sample processing errors. The control limits represent the 
95% confidence interval established in our laboratory through repetitive 
analysis of these sample types. In certain cases, we will have accumulated 
insufficient data to have established control limits.

Spike Spike % Control
Sample # Surrogate Compound Level Found Recovery Limits

parts per million (mg/kg)

A d4-l,2-Dichloroethane 0.735 0.761 103.6 50-160
A d8-Toluene 0.735 0.696 94.7 50-160
A Bromof1uorobenzene 0.735 0.821 111.7 50-160
B d4-l,2-Dichloroethane 0.698 0.553 79.2 50-160
B d8-Toluene 0.698 0.685 98.2 50-160
B Bromof1uorobenzene 0.698 0.808 115.8 50-160
C d4-l,2-Dichloroethane 0.676 0.633 93.6 50-160
C d8-Toluene 0.676 0.677 100.1 50-160
C Bromof1uorobenzene 0.676 0.779 115.2 50-160
Blank d4-l,2-Dichloroethane 0.050 0.0496 99.3 50-160B1 ank d8-Toluene 0.050 0.0501 100.1 50-160B1 ank Bromof1uorobenzene 0.050 0.0550 109.9 50-160
Spike d4-l,2-Dichloroethane 0.370 0.382 103.3 50-160Spike d8-Toluene 0.370 0.355 95.9 50-160Spike Bromof1uorobenzene 0.370 0.391 105.8 50-160
Dupe d4-l,2-Dichloroethane 0.368 0.370 100.6 50-160
Dupe d8-Toluene 0.368 0.345 93.8 50-160
Dupe Bromof1uorobenzene 0.368 0.396 107.5 50-160
This report is subrnned lor the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsequent use of the name ol this company or any 
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Spike Spike % Contro
Sample # Surrogate Compound Level Found Recovery Limits

parts per million (mg/kq)

5 d4-l,2-Dichloroethane 0.372 0.360 96.7 50-160
5 d8-Toluene ■0.372 0.368 98.9 50-160
5 Bromof1uorobenzene 0.372 0.409 110.0 50-160
8 d4-l,2-Dichloroethane 0.865 0.870 100.6 50-160
8 d8-Toluene 0.865 0.886 102.4 50-160
8 Bromof1uorobenzene 0.865 0.976 112.8 50-160
9 d4-l ,2-Dichloroethane 0.700 0.734 104.8 50-160
9 d8-Toluene 0.700 0.648 92.6 50-160
9 Bromof1uorobenzene 0.700 0.768 109.7 50-160

parts per billion (ug/kq)

A 2-Fluorophenol 4096. 3328. 81.2 24-133
A 2-Fluoroani1ine 4224. 1042. 24.7 —
A d5-Phenol 4000. 2645. 66.1 20-122
A 2-Bromophenol 4000. 2552. 63.8 —
A d5-Nitrobenzene 4224. 2915. 69.0 20-140
A 2-Fluorobiphenyl 4000. 3188. 79.7 20-140
A 2,4,6-Tribromophenol 4000. 1496. 37.4 10-114
A dl4-p-Terphenyl 4000. 2920. 73.0 20-150

B 2-Fluorophenol 4096. 3002. 73.3 24-133
B 2-Fluoroaniline 4224. 1049. 24.8 —
B d5-Phenol 4000. 2456. 61.4 20-122
B 2-Bromophenol 4000. 2616. 65.4 —
B d5-Nitrobenzene 4224. 2581. 61.1 20-140
B 2-Fluorobiphenyl 4000. 3292. 82.3 20-140
B 2,4,6-Tribromophenol 4000. 2512. 62.8 10-114
B dl4-p-Terphenyl 4000. 3468. 86.7 20-150

This report is submmed for the exclusive use of the person, partnership, or corporation to whom it is addressed. Subsepuent use of the name of this company Of any 
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Spike Spike % Control
Sample # Surrogate Compound Level Found Recovery Limits

parts per billion (ug/kg)

C 2-Fluorophenol 4096. 1896. 46.3 24-133
C 2-Fluoroaniline 4224. 966. 22.8 —
C d5-Phenol 4000. 1547. 38.7 20-122
C 2-Bromophenol 4000. 1648. 41.2 —
C d5-Nitrobenzene 4224. 1748. 41.4 20-140
C 2-Fluorobiphenyl 4000. 2376. 59.4 20-140
C 2,4,6-Tribromophenol 4000. 1996. 49.9 10-114
C dl4-p-Terphenyl 4000. 1728. 43.2 20-150
5 2-Fluorophenol 4096. 3274. 79.9 24-133
5 2-Fluoroaniline 4224. 2141. 50.7 —
5 d5-Phenol 4000. 2748. 68.7 20-122
5 2-Bromophenol 4000. 2700. 67.5 —
5 d5-Nitrobenzene 4224. 3070. 72.7 20-140
5 2-Fluorobiphenyl 4000. 3416. 85.4 20-140
5 2,4,6-Tribromophenol 4000. 2720. 68.0 10-114
5 dl4-p-Terphenyl 4000. 2864. 71.6 20-150
8 2-Fluorophenol 4096. 2776. 67.8 24-133
8 2-Fluoroani1ine 4224. 1510. 35.7 —
8 d5-Phenol 4000. 2296. 57.4 20-122
8 2-Bromophenol 4000. 2708. 67.7 —
8 d5-Nitrobenzene 4224. 2537. 60.1 20-140
8 2-Fluorobiphenyl 4000. 3036. 75.9 20-140
8 2,4,6-Tribromophenol 4000. 2856. 71.4 10-114
8 dl4-p-Terphenyl 4000. 2600. 65.0 20-150
9 2-Fluorophenol 4096. 3338. 81.5 24-133
9 2-Fluoroaniline 4224. 1624. 38.5 - •9 d5-Phenol 4000. 2536. 63.4 20-122
9 2-Bromophenol 4000. 2664. 66.6 _ _ ^9 d5-Nitrobenzene 4224. 2959. 70.1 20-140
9 2-Fluorobiphenyl 4000. 3624. 90.6 20-140
9 2,4,6-Tribromophenol 4000. 3032. 75.8 10-114
9 dl4-p-Terphenyl 4000. 3812. 95.3 20-150
This report is submitted tor the exclusive use ol the person, partnership, or corporation to vrhom it is addressed. Subsequent use of the name of this company or any 
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Sample # Surrogate Compound

Spike 2-Fluorophenol
Spike 2-Fluoroani1ine
Spike d5-Phenol
Spike 2-Bromophenol
Spike d5-Nitrobenzene
Spike 2-F1uorobiphenyl
Spike 2,4,6-Tribromophenol
Spike dl4-p-Terphenyl
Dupe 2-Fluorophenol
Dupe 2-Fluoroaniline
Dupe dS-Phenol
Dupe 2-Bromophenol
Dupe d5-Nitrobenzene
Dupe 2-Fluorobiphenyl
Dupe 2,4,6-Tribromophenol
Dupe dl4-p-Terphenyl
Blank 2-Fluorophenol
Blank 2-Fluoroani1ine
Blank d5-Phenol
Blank 2-Bromophenol
Blank d5-Nitrobenzene
Blank 2-Fluorobiphenyl
Blank 2,4,6-Tribromophenol
Blank dl4-p-Terphenyl

A Dibutylchlorendate
B Dibutylchlorendate
C Dibutylchlorendate
5 Dibutylchlorendate
8 Dibutylchlorendate
9 Dibutylchlorendate
Blank Dibutylchlorendate
5 MS Dibutylchlorendate
5 MSD Dibutylchlorendate

V ■ ■ e«clus«8 use o( the person, partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
I"*?!.'”!. ° J ®'« advertising or sale o( any product or process will bo granted only on contract. This company accepts no responsibility except

tfie duo performance of inspection and/or analysis in good faith and accoiding to the rules of the trade and of sdonce.

Spike Spike % Control
Level Found Recovery Limits

parts per billion (ug/kg)

4096. 3242. 79.2 24-133
4224. 1710. 40.5
4000. 3156. 78.9 20-122
4000. 2776. 69.4
4224. 3105. 73.5 20-140
4000. 3208. 80.2 20-140
4000. 2752. 68.8 10-114
4000. 2824. 70.6 20-150
4096. 3475. 84.8 24-133
4224. 1682. 39.8 ...4000. 3173. 79.3 20-122
4000. 2812. 70.3 _ _ _4224. 3252. 77.0 20-140
4000. 3383. 84.6 20-140
4000. 2945. 73.6 10-114
4000. 2952. 73.8 20-150
4096. 2858. 69.8 24-133
4224. 2601. 61.6
4000. 2440. 61.0 20-122
4000. 2229. 55.7
4224. 2628. 62.2 20-140
4000. 2892. 72.3 20-1404000. 2211. 55.3 10-114
4000. 2825. 70.6 20-150

20.0 10.5 52.7 20-150
20.0 4.94 24.7 20-150
20.0 17.2 86.1 20-150
20.0 17.0 84.9 20-150
20.0 4.46 22.3 20-150
20.0 10.9 54.3 20-150
20.0 26.8 134. 20-150
20.0 15.5 77.7 20-150
20.0 16.9 84.7 20-150
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APPENDIX D

Matrix Spike/Duplicate Spike 

Quality Control Report 

Organics
Reported below are the results of additional QC compounds utilized in the analysis 
of organic compounds. Compounds of interest are spiked into two additional sample 
aliquots prior to extraction and/or analysis to monitor for matrix effects, sample 
processing errors, and to calculate percent recoveries of compounds of interest 
and relative error in the analysis. The control limits represent the 95% con­
fidence interval established in the laboratory through repetitive analysis of 
samples.

Compound

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene
1.2.4- Trichlorobenzene 
Acenaphthene
2.4- Dinitrotoluene 
Di-n-Butylphthalate 
Pyrene
N-Nitrosodipropyl amine
1.4- Dichlorobenzene 
Pentachlorophenol 
Phenol
2-Chlorophenol 
P-Chloro-m-cresol 
4-Nitrophenol

Cone Cone Cone % Cone % RPD REC
Spike Samp MS REC MSD REC RPD Limit Limit
125. 0. 169. 135. 178. 142. -4.9 22. 59-172
125. 0. 142. 114. 155. 124. -8.4 24. 62-137
125. 0. 133. 106. 144. 115. -7.6 21. 60-133
125. 0. 142. 114. 148. 118. -3.8 21. 59-139
125. 0. 127. 102. 136. 109. -6.8 21. 66-142
50. 0. 37.1 74.2 38.1 76.2 -2.6 23. 38-107
50. 0. 44.4 88.8 44.5 89.0 -0.2 19. 31-137
50. 0. 34.0 68.0 33.8 67.6 0.6 47. 28-89
50. 0. 42.0 84.0 44.2 88.4 -5.1 47. 29-135
10. 0. 8.91 89.1 8.41 84.1 5.7 36. 35-142
50. 0. 45.5 91.0 45.3 90.6 0.5 38. 41-126
50. 0. 37.4 74.8 36.6 73.2 2.1 27. 28-104

100. 0. 44.3 44.3 46.2 46.2 -4.2 47. 17-109
100. 0. 72.4 72.4 71.5 71.5 1.3 35 26-90
100. 0. 70.7 70.7 70.5 70.5 0.3 50 25-102
100. 0. 65.2 65.2 61.2 61.2 6.3 33. 26-103
100. 0. 46.2 46.2 40.6 40.6 12.9 50. 11-114

This report is submitted for the exclusive use of the person, pannership, or corporation to whom it is addressed. Subsequent use of the name of this company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 
lor the due performance of inspection and/or analysis In good faith and according to the rules of the trade and of scienco
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Concentrations in the spike, matrix spike and matrix spike duplicate are shown 
in parts per billion (ug/kg).

Cone = Concentration
Samp = Sample
MS = Matrix Spike
MSD = Matrix Spike Duplicate
REC = Recovery
RPD = Relative Percent Difference

This report is submitted for the exclusNe use of the person, pannership, or oorpofation to whom it is addressed. SiUsoquent use of the name of this company or any 
member of its staff in connection with the advertising or sale of any product or prooess will be granted only on contract. This company accepts no responsibility except 
for the due performance of inspection and/or analysis in good failh and according m the rules >f the trade and of scienca.
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*\PPENDIX E

Spike Quality Control Report 

Organic;; Pesticide Fraction

Sample Spike Spike % Control
Sample Analyte Found Level Found Recovery Limit

parts per billion (uq/kq)

5 MS Lindane L/1. E.O 2.65 33.3 46-127*
5 MS Heptachlor L/1. e.o 2.08 26.0 35-130*
5 MS Aldrin L/1. 8.0 4.72 58.9 34-132
5 MS Dieldrin L/1. 20.4 7.4 36.6 31-134
5 MS Endrin L/1. 20. 7.24 36.2 42-139*
5 MS 4,4'-DDT L/1. 20,0 14.3 71.3 23-134
5 MSD Lindane L/1. 8.0 2.12 26.5 46-127*
5 MSD Heptachlor L/1. 8.0 1.66 20.7 35-130*
5 MSD Aldrin L/1. 8.0 8.87 111. 34-132
5 MSD Dieldrin L/1. 20.4 8.61 42.2 31-134
5 MSD Endrin L/1. 20.0 8.99 45.0 42-139
5 MSD 4,4'-DDT L/1. 20.0 16.8 83.9 46-127
* Lower than normal irecoveries may sometimes be attributable to sample
matrix effects. Specifically, sulfur may cause supression of the compound 
signals. Sulfur was recognized as present in the sample residue matrix, 
and clean-up steps were taken to a'leviate the problem.

This report is subimned tor the exclusive use of the person, partnership, o- oorporatior to whom it is addressed. Subsequent use of the name of fhis company or any 
member of its staff in connection with the advertising or sals of any produ.1 or process will be granted only on coniract. This company accepts no responsibilily except 
for the due performance of inspection and/or analysis in good faith and acmrding to tha rules of the trade and of scienco.
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T-91 DONOR SITES .SHILSHOLE & T-91 MITIGATION

DEPTH
BORING SAMPLE RANGE(ft) LAB #

HEAVY
METALS PCBs DOTS LOW PAHs HIGH PAHs

AMPHIPOD 
BIOASSAY

« SURVIVE OTHER DATA
LK EVS P/F /std dev P/F:Met.F P/F (ppb) P/F (ppb) P/F (ppb) P/F (ppb) (0&G=oil & grease)

======== =========
SHILSHOLE 1,2,3,4 0-3.5
MAINT

IIII <II II II
> I

I 11 II - — - —P 19.4/0.5 ========= =P P (nd)
= = = =P (ndr P

II11IIII 
C
O

II 
N
O

II

P (nd) O&G : = = = = = = = = = = = = = ==;(nd)

T-115 5,22 0-5 B B P 15.2/2.6 F:As,Cd,Cu P (320) F (47) F (3530) P (12410) O&G 0-32X
MAINT

6,23 5-9 C C P 19/1.2
Pb

P P (nd) P (nd) P (410) P (1300) O&G 0.02X

T-115 7,9 0-5 D D P 18/0.7 F: Hg P (160) P (3) P (560) P (4450) O&G 0.16Z
S.F.

8,10 5-9 E E P 18/1.2 P P (nd) P (1) P (nd) P (260) O&G 0.16Z

T-105
MAINT

20.21 0-3.5 I I P 18/2 F:As,Cd,Cu
Pb,Zn

P (640) F (20) F (2570) F (13910) O&G 0.49X

T-91 18,19 6-12 H H P 15.6/2.6 F:Pb P(630) P (6) F(24920) F(46310) O&G 0.42X
MAINT

17 0-6 17 17 F 11.4/3.3 F;Cd,Cu,Pb
Zn

P (190) F (67) F(28100) F(67950) O&G 1.5X

T-91 11,14 0-6 F F P 18.6/0.5 P P (nd) P (nd) P (nd) P (nd) O&G (nd)

HITI6
12,13 15 5-15 G G P 15.4/1.7 P P (nd) P (nd) P (nd) P (70) O&G 0.02X

16 15-18 16 16 P 19/0.7 P P (nd) P (nd) P (nd) P(3550) O&G 0.03X

♦****♦♦*♦♦♦♦*♦*♦*♦♦♦♦♦♦*♦*♦*♦*♦♦♦♦*♦*♦♦♦*♦♦*****♦♦*♦**♦*♦**♦*♦*♦***♦*♦******♦♦♦*♦********♦***♦♦*♦***♦*♦******♦**♦***♦*******



4>
Location

Terminal 91, Short Fill Source Sampling 
SamplinR Schedule

Table 1

Anticipated No. of Sampling
DredRe Quantity BorinRs

Total No 
Samp 1es

T91 Mitigation
Cut Area 13,000 c.y. 2 6

T91, Pier 90E 
Maint. Dredging 4,000 c.y. 1 3

T115
Maint. Dredging 11,000 c.y. 2 4

T115 SeaFreeze 
Maint. Dredging 5,300 c.y. 2 4

T105
Maint. Dredging 3,000 c.y. 1 2

SBM
Maint. Dredging 1,700 c.y. 4 1

GL:pjn/3713E

'I O'-
/>

Lt. c * ^



Seaport of Seattle 89906 
Date: June 11, 1985

The last of the samples for this job were rec’d 6/10/85. 

The compositing scheme is as follows:
— '/ / /

roifiT>r>o i-t-o A* rnnsist.R nf RRmoles 1.2.3,4
Cnniposite B; Consists of samples 5,22 ~T~ IIS' IWrA/t O^S

A*
17

V C H
/<. 0

l0fm

Cnmnnsite C: Consists of samples 6,23 T" Ilf ^ ~
Composite D: Consists of samples 7,9 T- IIS O'J"

%
________

Comnosite E*. Consists of samples 8,10 T'1 1 5 S,F 5"-*7
Composite F: Consists of samples 11,14 7- I M/t
rnmnnsitp fi! Consists of samples 12,13,15 T- «=11 ^,r S-IS
Composite H: Consists of samples 18,19 - cj \ g-/X S' u
Cnmnnsite I: Consists of samples 20,21 T- /OS'

iti
i./

c w
7J ^

Sample 416 to be analyzed singly, uncomposited J-1 M',i IS'iS
Samplp *17 to be analyzed singly, uncoaposited'T"-^7 / a., 0-4 c ^ /.-? c>

13 0 r*^J ^0 Vii

Each sample consists of the following: two 1-qt jars; one bag; 1 horse cup - 
for sulfide.

Composite A has already been created and currently resides in the walk-in.

We need to deliver the sample splits for amphipod bioassay tomorrow (early 
as possible) to EVS. We would like to deliver a minimum of one liter; they 
prefer to have two. The samples for delivery should be given to the office 

cooled, in an ice chest.
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Laucfeslevins Laboiatories. Inc.
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C ENTRY FORM f No.89906

°Sit^4jiij Por-F oT SfiaiM. DATE HEaiVED SAMPUTYPE f0**kfc Jnr^

PROM. DATE EST. DATE In. ^PLES

INORG. ORG. MICRO. JAAO OTHER
$( □ □ □ □ ■

ATTN. PHONE NO. QC REPORT: □ REQ'D. □ NOT REQ'D.KcrvTKi: ujKcwu. lj
jjj'U #vv Pnjt^ A^hy^ : f/ J"A^^ ^'£Jl

l/r -Xjt M^J/J ^ ^4/

ANALYSISSAMPLE DESIGNATION

4\Qlg.-fer^^^M-/ ^ jg-. Jrjc. 5"-\ Por-^ <k y^zj^ u^J>g
toMA i^3L

rjj ^

f ( c f <"/rjj^Of h'Vr)

CODE NO.NOTES TO THE LAB
FIGURE BILL

ANALYST

COMP. DATE No. 89906ADV. PAYMENT

ANALYSIS METHOD NO

--- wm s
tl/J /Ji mm.wm *sm,

«s....
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"‘Inorganic priority pollutant data sheet

y1>^7-Fun metal scan
/^~7 Partial scan (check metals of interest) 

Reporting units: Oty

Lab No. oi:;
Client />g{
Rec'd 0t.*0C
Due
Analyst
Chkd

/ A 5 c h <r r 6- A Blank LLD

Antimony K;D fOO fJD V- D lOj> V57.
Arsenic 3/D 5; 6? H ? X

1 €.0 ^Ad 7/ 0
/ Beryllium ,2^ 1,-3 .51 .-f .22

/ Cadmium /,z 0,ii - 7,/ o.\
Chromium o"0 70 ca£

/ Copper /(^O J9 Qo ■* •9. JO
/ Lead 1 / ^ '2 r ■liiO
/ Mercury m 0^3 a;/) (.5. D. O.i :o.?/

Nickel 30 0^1' /'3 71 -}C>
/ Selenium ^;v, rJu r^u , ***■. ,£
/ Silver .4 I.M ► ..4. i

Thallium }■' -< '0 2 , Jo r -v'7 /^A)
Zinc 1 0 1 ^ -• j 7 ,^/(2
Total Cyanide /VO «CdOOS'^ .5
Total Phenol ^0- 'A:: .5“

i

j

Accsf/iU/c.

&L

/

Rev. 10/83



INORGANIC PRIORITY POLLUTANT DATA SHEET

ull metal scan
Partial scan (check metals of interest)2Tp

Reporting units:

Lab No.
Client
Rec'd £'/3
Due _____ 
Analyst 
Chkd

Mm
/ /t n

Blank LLD LUi

Antimony 5 jv-’D

Arsenic W 3,0 10 / /t
/

Beryllium .3^
i '

Cadmium /./ 1.9 0>t

Chromium SO (s 0
-------fr'-----

Copper !C)0 /
/

Lead SZb ir
Mercury oM 0.7 Os/ astM

Nickel Vo
y

Selenium rjo VJX) >'S
Silver 1 ‘ (e 'Z

1 1,7
Thallium hJXo

Zinc Ktc> x.y- - / /y/>M

Total Cyanide NO ■ .5-
-------

Total Phenol wn-

Rev. 10/83



«LATILE ORGANICS DATA SHEET
WI^TS OF REPORTED VALUES _ 
aS^FuII Priority Pollutant 
^ Partial Scan (check coinpounds of interest)

Lab No.
Date Rec"'^d
Client __
Date of Analysis
Analyst XUntly Check 
Due Date

ANALYTE A C P Blank LLD

Chloromethane ^5* ^5" <5* <1 <5'
Bromomethane 1Vinyl Chloride . 1Chloroethane > 1 > ' '' \w \ -------T------- 1 /Methylene Chloride 36.0 ^/o ^0 t50 no To7
Acrolein -<5b ^5-0 ■<SO <5o <■50
'Acetone 42^0 9UQ Ll /{?
Acrylonitrile <^Q <5C> ■<So ^5To -<r/0 <60
Carbon Disulfide <5” r-T
1,1-Dichloroethylene 11,1-Dichloroethane
trans-l,2-Dichloroethylene > ' > \ f V —tif
Chloroform IX 14 fn.
'2-Butanone <5" ^.5' <-r1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
^Vinyl Acetate
Bromodichloromethane
Carbon Tetrachloride
1,2-Dichioropropane
Trichloroethylene
Benzene
Chiorodibromomethane
1,1,2-T richloroethane
2-Chloroethyl vinyl ether
Bromoform

M-Methy 1 -2-pentanone
*2-Hexanone
1,1,2,2-Tet rachloroethane
Tetrachloroethylene
Toluene
Chlorobenzene
trans-l,3-Dichloropropene
Ethyl benzene
cis-1,3-Dichioropropene

♦Styrene
\*o-Xylene \ f u N/ M/ \y J f j

**

♦Additional compounds from the EPA's Hazardous Substances List 
♦♦Other compounds of interest identified, in estimated amounts.

Note on report: "Samples analyzed for priority pollutants in accordance with 40 CFR,
Part 136, with results as shown below:



WLATILE ORGANICS DATA SHEET

WI^TS OF REPORTED VALUES ^
^^Full Priority Pollutant 
O Partial Scan (check compounds of interest)

OXU 6’/3
Lab No.
Date Rec"^
Client
Date of Analysis o/2.< -u7^
Analyst CheckDue Date"^ ----

ANALYTE JT /i /7 OOP
JiA«K
fclLT N^lank LLD

Chloromethane <'5' <'5' L6 <11 <5
Bromomethane
Vinyl Chloride
Chloroethane 1/ \ > N, \) ------ N

\Methylene Chloride iSO mo Bo a/o /C —T /Acrolein <5'0 <5-0 <IO ^fO <5'o"Acetone 4S'o /?oo 1X5' NAcrylonitri le ^5o ■^/Q <So
"Carbon Disulfide •<5" <'•5' ^5 -1/ -t5~
1,1-Dichloroethylene
1,1-Dichloroethane V, \trans-l,2-Dichloroethylene s N, / V
Chloroform 4a s\"2-Butanone ^S' <5"1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
"Vinyl Acetate
Bromodichi oromethane
Carbon Tetrachloride

1 1,2-Dichioropropane V > f

Trichloroethylene \L> S'Benzene
Chiorodibromomethane /1,1,2-T richioroethane
B-Chloroethyl vinyl ether
Bromoform

"A-Methyl-2-pentanone
^2-Hexanone
1,1,2,2-Tet rachloroethane
Tetrachloroethylene '4< 1 \ ✓Toluene {2>
Chlorobenzene •^5'
trans-l,3-Dichloropropene 1Ethylbenzene
cis-l,3-Dichloropropene

^Styrene 1
\ \^o-Xylene \/ ) \ / V f N/ 1/Ir#

♦Additional compounds from the EPA's Hazardous Substances List 
♦♦Other compounds of interest identified, in estimated amounts.

Note on report: "Samples analyzed for priority pollutants in accordance with 40 CFR,
Part 136, with results as shown below:



- fe-Mt Jate _ 
« AnaV Data6 

Check 
UNITS W

4/JcJ3y

PORTED VALUES 'W\! kcf.
ull Priority Pollutant Bean i

Date-Rge'^d ^J/? 
Client 
Due Date

Partial scan (check compounds of interest)

«3«S
• Analyte /f c

n—
f= Blank LLD

i-nitrosodimethylamine ^5C\ ^/C5D <-50 <50}is(2-chloroethyl)ether ------ ( , 1 1
J V«/

’-Chlorophenol
^henol pl,3-Dichlorobenzene

1

l,4-Dichlorobenzene
l,2-Di chlorobenzene
hs(2-chloroisopropyl )ether
(exachloroethane
^-nitroso-di-n-propylamine
iitrobenzene
Isophorone ~
2-Nitrophenol ~
',4-Dimethylphenol
)is{2-chloroethoxy)methane

1 ?,4-Dichlorophenol
1,2,4-Trichlorobenzene N <
Naphthalene /0(^■lexachlorobutadiene
4-Chloro-m-cresol /
Hexachlorocyclopentadi ene
2,4,6-Trichlorophenol
2-Chloronaphthalene 1Acenaphthylene 1

1

Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrophenol
2,4-Dinitrotoluene

1 iA-hitrophenol
:__ ^__■luorene ~n»-Chlorophenyl phenyl ether ■c/im

Jiethylphthalate
i,6-Dinitro-o-cresol
1,2-Diphenylhydrazine
i1-Bromophenyl phenyl ether !
rexacnlorooenzene 4

,Pentachlorophenol L»5 \✓ //n 7~^ Phenanthrene OtL 3-xo ^/6
Anthracene <5"0 9obibutylphthalate

<^sOFluoranthene 3*5(0 ?iOIPyrene /a.O 9^ -(nO
1

iBenzidine <^5-0 </<50 <:5'oButyl benzyl ohthalate viz ■“ ■ \t
f
jenzou Janthracene /Vm /3r> 1L/hrysene •^50

r

if 3 -Dichlorobenzidine
'' / si/ r-- >/ ------

pi sK-etnyihexyl )phthalate
n?>D mo : 27o nt)

i

-------p~nitrosodiphenyl amine N/
_

<:6T0 ^50 1 / \i/



—1)ATA SHEET, page - 2 - Lab Ho.

/ ANALYTE A (L <5^ Blank LLD
Di -n-()Ct:yl phthalate no 130 (pO /50 ^.B'O no "oBenzo b fluoranthene U60 //o ^0 1 <50 <50
Benzo k fluoranthene ^30 //o 330 iBenzo a pyrene il(cO /rm 7oindeno( L,2,3-cd)pyrene (oO /70 ■^SO •^S'O
Dibenzo ah)anthracene
Benzo(qhi)perylene V, N N / > / \ J2,3,7,8-Tet rach1orodibenzo- 

p-dioxin (TCDD)
♦Aniline C/( <f=;0 *<♦Benzoic Acid _i__ /♦Benzyl Alcohol
♦4-Chloroani line nJ/
♦Dibenzofuran 'JuCi
♦2-Methyl naphthalene
♦2-Methyl phenol
♦4-Methyl phenol
♦2-Nitroaniline
♦3-Nitroaniline
♦4-Nitroaniline
♦2,4,5-Trichlorophenol \ / / \ N f f f > 1------- N★ ★
itit

irit

★★
★★

♦Additional compounds from the EPA’s Hazardous Substances List 
♦♦Other compounds of interest identified, in estimated amounts.

Note on report: "Samples analyzed for priority pollutants in accordance with 40 CFR, 
Part 136, with results as shown below:"



Anal Data 0^25^by“ML
51^

Client _ 
Due Date

UNITS. OF REPORltU VALUES UC{ / j<jCU 
i^ull Priority Pbllutant tdanfl 
T*T Partial scan (check compounds of interest)

. Analyte 'ft /V)|0 Blank LLD

l-ni t rosodimethyl amine •^/OO <aoQ ^S'O
Sis(2-chloroethyl)ether
NChlorophenol
^henol
..3-Dichlorobenzene f

a.4-Dichlorobenzene I
L.2-Dichlorobenzene C-i/TO i
iis(2-chloroisopropyl)ether \
iexachloroethane
^-nitroso-di-n-propylamine 1

Mitrobenzene
[sophorone
2-Nitrophenol
2,4-Dimethylphenol
iis(2-chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-T richlorobenzene \ /• /
Naphthalene i,coo
iexachlorobutadlene ^CQ
4-Chloro-m-cresol 1 /
lexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene \ /
Acenaphthylene ^20 1

Dimethylphthalate
2,6-Dinitrotoluene \ 1/ S /
\cenaphthene 2;lo
2,4-Dinitrophenol
2,4-Dinitrotoluene 1 1 I
4-Nitrophenol ___S / > vi'
Huorene
4-Chlorophenyl phenyl ether
Diethylphthalate
4,6-Dinitro-o-cresol 1
1,2-Diphenyl hydrazine
4-Bromophenyl phenyl ether
iexachlorobenzene
Pentachlorophenol / f
Phenanthrene \50O 'tNOO
Anthracene (alo 1^0
Di butylphthalate ^/CJT) <-250 >V
"luoranthene t2 ir^ '7^ 90
Pyrene IQ ICO 2noo /9mo hts
Benzidine .iACsO <Jt£» c-fTO
Butyl benzyl phthalate Nl/ •V
Benzo(a )anthracene Hli'in Noo 'IfTO ^200 (eO
Chrysene ^3CSC> il/TTiO nioD 70
p,3'-Dichlorobenzidine ^l&O ^IQO <-"2dei -<‘ro
Bis(2-ethylhexyl)phthalate 3oo %o no //Ob 530
fri-nitrosodiphenyl amine 02£>C ^looi <-/eo 1 1

f' A t* j
1Z»l£(iQD

310
3SS0

><ii^ 1



tJemAe+ABttiiUA+A SHttT, page ^-2- Lab Ho.

/ ANALYTE //■

jr J(o n
E
briri Blank LLD

Di -n-()Cl yl phthalate ^2£XD ^t> -^/co ^xao 9^0
Benzo b fluoranthene /aoo 6.0
Benzo k fluoranthene X^OD /90
Benzo a pyrene rolndeno(Ji,2,3-cd)pyrene ^790 OOCi 1^1/10
Dibenzo ah)anthracene I/O ■^/<PD 3SO
Benzo(cm jperylene *72^ V /2,3,7,8-Tetrachlorodibenzo- 

p-dioxin (TCDD)
♦Aniline ^■2.00 ^50
♦Benzoic Acid
♦Benzyl Alcohol
♦4-Chloroaniline \1 N / \ /♦Dibenzofuran /yo '2300♦2-Methyl naphthalene l^OO "^/CSfS 2300*2-Methyl phenol OO♦4-Methyl phenol
♦2-Nitroani1ine
♦3-Nitroaniline
♦4-Nitroaniline
♦2,4,5-Trichlorophenol V / \ / > \ / > f
*it

★★
irk

irk

♦Additional compounds from the EPA's Hazardous Substances List 
♦♦Other compounds of interest identified, in estimated amounts.

Note on report: "Samples analyzed for priority pollutants in accordance with 40 CFR,
Part 136, with results as shown below:"



awrxClBS DKZA

CliMt

itlcidB UNITS
iticldM of intarast *) ILD - Loner Limit

LLD I /)-

beta-BHC

(lindane)

aldrin

dialdrin

anrtnaulfan aulfata

beta cndcaulfan
andrin
cndrin

KB 1016
KB 1221
KB 1232
KB 1242
KB 1248
KB 1254
KB 1260



ICIOS GAZA

Client
fK-y C-/J

WITS
iticidM of intexwt *) Ui) - Umt XJmit oC DBtactxar.

beta-BC

(lindane)

aldrin
heptachlor

enrVieulfan eulfaf

beta
endrin
endrin

PCa 1016

PCS 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260



POLYCYCLIC AROMATIC HYDROCARBONS 
Lab Sheet

Lab No. 
Client 
Date Rec'd 
Date Due

Analyst 
Chk'd by"

Sample(s) analyzed for Gravimetric Polycyclic Aromatic Hydrocarbons in accord­
ance with Washington State Department of Ecology WAC 173-302. The method re­
quires analysis of the samples through successive stages until the result ob­
tained is less than 1% by weight (as received basis) or until the fourth stage 
has been completed. Results are as shown below:

% by weight, as received basis*
Sample Number

Stage /(, n fC>Ht
1: Soxhlet Extraction •24 ./5

T

.lU
Acid-base

2: clean up

Silica gel
3: chromatography I

— — — ——
High Performance H

4: Liquid Chromatography ll—- 
(HPLC) Analysis — —

♦for 4,5,6 membered rings

Note to analyst: 1) Indicate by a — stages which were not performed.
2) Report actual values, not "less than 1%".

/l/y Group I needs the crude extract (after soxhleting) for halogenated hydro­
carbons.

/tvl? Group X" needs to share the sample.

V-Your group has additional work to perform on these samples. See lab 
entry cover sheet.
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HAZARDOUS WASTE DATA SHEET - Organics 

Extraction Type:
Lab No.

D. O.E.
E. P. Toxicity

Date
Client
Analyst Afr / np Check
Due Date

Sample Number

Endrin
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP
(silvex)

4^
Lindane

Pt 3 c 2) F 4 LLD MCL

c oncentration , mg/L

. ocoz 0.02

Aid 10.0.00/

HP , oo^ 0.5

UV
D.OOC 10.0

X —> O.oOiT 1.0-

MP .OOOL. 0.4

This sample also has inorganics on it. Obtain extract from Group I.
CJ This sample set does not have inorgs. Give sample to Group I to extract and 

make sure information below is completed:

Separation
Extraction
Filtration

Sample Preparation Loq
4

c



HAZARDOUS WASTE DATA SHEET - Organics
1Extraction Type:

D. O.E.
E. P. Toxicity

Lab No.
Date /fK'ot.
Client
Analyst Check
Due Date

/c n
Sample Number

LLD MCL

Concentration, mq/L
UD .otn>7 0.02

HP tiC 10.0

fio 0.5

A/9 o.toi m.o

1 1 6. car 1.0

ilo Ho 0.4

Endrin
Methoxychlor
Toxaphene
2,4-D
2.4.5-TP 
(silvex)
Lindane
This sample also has inorganics on it. Obtain extract from Group I.

1

This sample set does not have inorgs. Give sample to Group I to extract and 
make sure information below is completed:

Separation
Extraction
Filtration

Sample Preparation Log


